
l?s B13-8 V.*? ^ 

^oon 

Vo.rks 


Acc. No. 40328 

HinoniiciiM Mims' Mpaf 

Books wUi be issued only on <pre&en* 
fation of proper library cards. 

Unless labeled otherwise. bobkjf j i B iy* 
foe retained for four weeks: BoiI^m 
finding book marked, defaced or munai^|l 
are expected to report same at Ifim^ 
desk; otherwise the last borrower wiu.|/^ 
held responsible for all imperfecti^s, 
discovered. • '•»’* 

The card holder is responsible for am' 
books drawn on his card. 

No books issued unless penalties are 
paid. i 

Lost cards and change of residence i 
must be reported promptly. 



PUBUC UBRARY, 

KANSAS CITY, MO. 


KEEP YOWI CARO IN THIS POCKET 




lisKOWin envclsss co. Kansas city. Mo. 








THE WORKS 

OF 

FRANCIS BACON. 






WORKS 


OF 

FRANCIS BACON, 

BARON OF VERULAM, VISCOUNT ST ALBANS, AND 
LORD HIGH CHANCELLOR OP ENGLAND 

Collecteti anU HdCteD 

BY 

JAMES SPEEDING, M. A. 

OF TRINITY COLLEGE, CAMBRIIXSE; 

ROBERT LESLIE ELLIS, M.A. 

LATF FELLOW OF TRINITY COLLEt.E, CAMBRIDGE; 

AND 

DOUGLAS DENON HEATH, 

B AKBISTEIt-AT-LA W ; LATK FBIXOW OF TKTNITY COLLFGK, CAMBRIDGE 

VOLUME VII. 



BOSTON: 

PUBLISHED BY TAGGAKD AND THOMPSON. 


MDCCCLXm. 



RIVFKSn>K, CAMBmi>fiE * 

h r E K E <> T Y 1* K I> A N 1) 1» K 1 ^ T ED It Y' 

II O UOUGHTON 
. O 



CONTENTS 


OF 

THE SEVENTH VOLUME. 


PHILOSOPHICAL WORKS. 

PART HI CON'IINTJKD. 

WOKKS okiginai.lt i>ksignei> for parts of the 1N- 
STAURATIO MAGNA, RUT bUl»ERSEI>EI> OR ARANDONED. 

PAGB 


Temporih Partus Mascui.tts ...... 7 

Partis Instaurationis Secund.e Dklinkatio et 

Argumkntum ........ S3 

RkJ>ARGUTI<> PlIlLOSOPIIlARUM . . . . .55 

COGITATA ET ViSA J>E InTERPRETATIONE NaTUKA: 97 

Inquisitio Legitima i>e Motu . . . . .145 

Cah)r et Frig us . . . . . . . .171 

Historia Sonj et Auiutus . . . . .187 

PlIAiNOMENA UnIVERSI ....... 223 

Preface to Hescriptio Globi Intellectualis, by 

Robert Leslie Fllis . . . . . .267 

Hescriptio Glori Intellectualis .... 285 

Thema Cceli ........ 344 

De Interpketatione Naturae Sententle XII. . . 861 

Aphorism! et Cons ilia 371 

Physiological and Medical Remains . . .379 




TEMPORIS TAJITUS MASCULUS. 




PEEFACE 


TO THK 

TEMPOKIS PARTUS MASCULUS. 


At the end of the manuscript of the Valerius Ter- 
minus^ and immediately following it in the same page, 
in the hand of the same transcriber, I find the title and 
the first chapter of the piece which follows ; and in the 
list of contents inserted by Bacon himself at the begin- 
ning of the manuscript, I find them thus described: 
“ The first chapter of a book of the same argument, 
written in Latin, and destined to be separate and not 
public.” The design and commencement of the work 
may therefore, in default of other evidence, be safely 
referred to the time when Bacon revised the manu- 
script of Valerius Terminus, 

Again, in Gruter’s Scripta Philosophica I find this 
same first chapter inserted, though not in connexion 
with the general title, among the Impetus Philosophid^ 
and followed by another which is headed simply Caput 
secundum^ without any other description ; whence I 
conclude that the two were found by Gruter together, 
as if forming one piece. If so, the general title, which 
certainly belongs to the first, may be safely extended to 
both : and accordingly they are printed here as the 
first and second chapters of the Temporis Partus 
Masculus. 
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PREFACE TO THE 


But in another part of Gruter’s book, — i, e. on the 
back of the titlepage and placed there by itself as a 
kind of frontispiece to the volume, — I find a short 
Latin prayer, with the words ‘‘ Temporis Partus 
Masculus, 8we Imtauratio Magna imperii humani in 
Universum^^^ printed at the head of it. And as this 
title cannot be apj)lied with any propriety to the gen- 
eral contents of the volume, I conclude that tlie prayer 
in question was found by Gruter so headed, on a sepa- 
rate sheet ; and that he placed it there by itself, not 
knowing what particular ])iece to connect it wnth. The 
manuscript of Valerius Terminus removes the difiicult 3 ^ 
Knowing as we do the ])roper title of the two chapters 
above mentioned, we need not hesitate to connect the 
prayer with them, and to place it in front of them ; 
where, though very likely written later, it was prob- 
ably intended to stand. 

So far 1 follow the exam})le of M. Bouillet. But 
with regard to two other fragments — namely the 
Apliorismi et Consilia, and the De Interpret ationc NatU’- 
roe Sententice XIL — which he has included under the 
same title, I find no sufficient authority for his ])roceed- 
ing. If indeed the typograpliical arrangement of Gru- 
ter’s volume could be trusted as a true indication of the 
arrangement of the manuscripts from which he printed 
it, we should be obliged to consider the Sententia* XTL 
as immediately connected with the chapter headed Tra- 
dendi Modus LegitimuSj and introductory to it. But 
his book is put together with so little care or skill in 
that respect, and shows so little editorial capacity of 
any kind, that I do not think any such inference can 
be safely drawn. And I see no apparent connexion 
between the two writings except such as necessarily 
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arises from their relation to a common subject, and 
from their being both addressed to a disci j)le, or son. 

With regard to the date of composition, it will be 
observed that my reasons for connecting the Temporis 
Partus Mascvlus with the Valerius Terminus and pla- 
cing it next in order to the Advancement of Learning^ 
apj)ly only to the first cha])tcr and the general design 
as indicated in the title. The second chapter may, for 
anything that appears, have been added at a much later 
period. And 1 am myself much inclined to suspect 
that it was not written before the summer of 1608. 

Its object is to ex])]ode the various philosophical 
systems or theories which had been j)reviously pro- 
pounded ; being the first and principal part of the doc- 
trine of the Idols of the Theatre, — a part which, 
though not directly noticed in the Advancement of 
Learning^ assumed soon after so prominent a ])lace in 
Bacon’s scheme that he resolved to place it in the very 
front of his battle. “ Itaque prmus imponitur labor 
(he says in the Partis Secundoe Delineatio') ut omnis 
ista militia theoriarum, qum tantas dedit pugnas, mit- 
tatur ac relegetur.” This labor is what he here 

begins with. He goes over the same ground in another 
paper entitled Redargutio Philosophiaram^ and again in 
the Novum Organum, And upon a comparison of the 
three, there can be little doubt that this is the earliest. 
But besides its being more crude, there is a specific 
peculiarity in the style and manner of this piece which 
requires ex])lanation. All Bacon’s other writings are 
marked wdth the gentleness and modesty which are said 
to have distinguished his demeanour and conversation, 
and which were no doubt natural to him. In those 
which deal with the errors of received opinions in phi- 



12 


PREFACE TO THE 


losophy, he is profuse even to ostentation in professions 
of respect and deference for the authors of them, and 
in disclaiming for himself all pretensions to rivalry in 
abilities or authority. Here for once he assumes a tone 
quite different ; entering abruptly into the subject in a 
spirit of contemptuous invective, not to call it presump- 
tuous and insolent, of which in all his writings, public 
or private, I remember no other example. How is this 
to be accounted for? 1 cannot help thinking that it 
was one of those exjyerimenU which 1 have spoken of in 
my general preface to the third part of the Philosophi- 
cal works, — experiments in the art of commanding 
audiences and winning disciples, — and that the key to 
the true explanation of it may be found in a memoran- 
dum set down by liimself in July lt>08. To assist liis 
memory, and perliaj)s also to excite his thoughts, he 
was in the habit of jotting down in commonplace books 
such reflexions and suggestions as occurred to him on 
the sudden. These he would review from time to time, 
and enter in a iresli book such of them as he thought 
worth preserving. At the end of July 1G08, the busi- 
ness of term being over and a considerable accession to 
his income having just fallen in, he seems to liave spent 
three or four days in tliis occupation, — reviewing all 
his affairs in turn and endeavouring to set the clock of 
his life anew ; and the record of his meditations has 
fortunately been preserved. This is the book to whicli 
I have already so often referred by the name of Coin^ 
mentarius Solutus^ and which will be printed in its 
place among the Occasional Works. The notes which 
it contains, and which are evidently set down solely for 
his own private memory and instruction, refer to a 
great variety of subjects ; among which the progress 
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of his philosophy has a prominent place. Of these a 
large proportion are in the nature of queries and points 
for consideration ; as for instance, what parts of the 
work to proceed with next, and how ; what persons to 
seek acquaintance with for assistance and co-operation ; 
what points to press and what opinions to nourish and 
work upon, and the like ; all set down promiscuously 
as they occurred. Among the rest I find the follow- 
ing : “ Discoursmg scornfully of the philosophy of the 
Grecians, with some better resj)ect to the Egyptians, 
Persians, Caldcos, and the utmost antiquity, and the 
mysteries of the poets ; ” and again, a little further on, 
“ Talcing a greater confidence and authority in discourses 
of this nature, tanquam sut certiis et de alto despiciens.'*^ 
Now putting these two memoranda together, we see 
the germ of an idea which might easily and naturally 
lead to the composition, as an experiment, of the second 
chapter of the Temporis Partus Masculus, Finding 
that the simple proposition of his views was not win- 
ning converts, he had a mind to try what effect might 
be produced by putting them forward in a tone of con- 
fidence and superiority, and so threw his argument into 
the form in which we have it here. The idea was not 
absurd : for it is not less true in speculative than in 
practical matters that the short way to obtain authority 
among men is to assume it boldly ; and the text “ If a 
man come in his own name him ye will receive,” though 
applied by Bacon to the Aristotelian philosophy as con- 
trasted wdth his own, has in fact beem verified not less 
remarkably in himself. This first experiment however 
he seems to have regarded as a failure; for he soon 
after recast the argument in another form, leaving out 
all that was scornful and offensive towards others, and 
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retaining only that tone of lofty confidence in the worth 
of his own speculations which grew naturally out of his 
profound conviction of their truth. 

I have thought this conjecture of mine worth record- 
ing, because if this be the true history of the composi- 
tion it gives it a new and peculiar interest, and should 
be taken along with us as we read. It has however 
another interest besides, as containing mfiny opinions 
which Bacon has not expressed elsewhere ; and though 
the manner of announcing them is aftected, the opinions 
are no doubt his own, — whatever be the value of 
them. 

The notes to this work are all Mr. Ellis’s. 

J. S. 



TEMPOEIS PAETUS MASCULUS 


SIVE 

INSTAURATIO MAGNA IMPERII IIUMANI IN 
UNIVERSUM. 


Ad Denm Patrem, Deum Verbum, Deum Spiritum, 
preces fundimus liumillimas et ardentissimas, ut hu- 
mani generis ajrumnarum memores et peregrinationis 
istius vit.*® nostriB in cpia dies males et paucos teri- 
mus, nova adbuc refiigeria e fontibiis bonitatis suse 
ad miserias nostras leniendas aperiant ; atque illud 
insuper, no bumana diviuis efbeiant, neve ex resera- 
tione viariim Sensus et accensione majore luminis 
Natiiralis aliquid incredulitatis et noctis animis nostris 
erga divina mysteria oboriatur ; sed potius ut ab Intel- 
lectu a pbantasiis et vanitate puro et repurgato, et 
divinis oraculis niliilominus subdito et prorsus dedititio, 
Fidei dentur quae Fidei sunt. 



TEMPORIS PARTUS MASCULUS, 
SIVE DE INTERPRETATIONE NATURE LIB. 3A 


1. Perpolitio et applicatio mentis. 

2. Lumen Natural ; seu formula Interpretationis. 

3. Natura Illuminata ; sive veritas rerum. 

CAPUT PRIMUM. 

Tradendi modua legitimus, 

Reperto (fill) complures in rerum scientia quam 
sibi videntur adept! vel proferenda vel rursus occul tan- 
da, neutiquam e fide sua ac officio se gerere. Eodem 
damno, licet culpa fortasse min ore, peccant et illi, qui 
probe quidem morati sed minus prudentes sunt, nec 
artem ac prsecepta tenent quo quaeque modo sint prop- 
onenda. Neque tamen de liac tradentium scientias 
sive malignitate sive inscitia querela est instituenda. 
Sane si rerum pondera docendi irnperitia fregissent, non 
immerito quis indignetur ; rerum vero ineptiis docendi 
importunitatem vel jure deberi existimandum est. Ego 
autem longe ab his diversus te^ impertiturus, non 

1 i, e. Ubri tres. — J. S. 

2 ie ought to be tibi. Bacon i)erhaps thought that impertio^ being here 
used as a verb of teaching, might govern an accusative of the person. 
But there seems to be no authority for this construction. [I suspect te to 
be merely a miscopy for el. — J. 5.] 
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ingenii commenta, nec verborum umbras, nec religi- 
onem admistam, nec observationes quasdam populares, 
vel experimenta quaedam nobilia in theoriae fabulas 
conciniiata ; sed revera naturam cum fetibus suis tibi 
addicturus et inancipaturus ; num videor dignum argu- 
mentum praB manibus habere, quod tractandi vel ambi- 
tione vel inscitia vel vitio quovis polluam ? Ita sim 
(fili) itaque humani in universum im})erii angustias 
nuiiquam satis deploratas ad datos lines proferam (quod 
rnilii ex liumanis solum in votis est), ut tibi o])tima fide, 
atque ex altissirna mentis meae providentia, et explora- 
tissimo reruin et animorum statu, haec traditurus sim ^ 
modo oinniuin inaxime legitirno. Quis tandem (in- 
quies) est modus ille legitimus ? Quin tu mitte artes 
et ambages, rom exhibe nudain nobis, ut judicio nostro 
uti possiiiius. Atque utinarn (fili suavissime) eo loco 
sint res vestne, ut hoe fieri posset. An tu censes, cum 
omnes omnium mcntium aditus ac meatus obscuris- 
simis idolis, iisque alte hmrentibus et inustis, obsessi et 
obstructi sint, veris rerum et nativis radiis sinceras et 
politas areas adesse ? Nova est ineiinda ratio, qua 
mentibus obdnctissimis illabi possimus. Ut enim phre- 
neticoruin deliramenta arte et ingenio subvertuntur, vi 
et contentione efFerantur, omnino ita in hac universali 
insania inos gerendus est. Quid ? leviores illm condi- 
tiones, quse ad legitimum scientiae tradendae modum 
pertinent, an tibi tarn expeditae et faciles videntur ? ut 
modus innoceiis sit, di est, nulli prorsus errori ansam et 
occasionem praebeat ? ut vim quandam insitam et inna- 
tam habeat turn ad fidem conciliandam, turn ad pellen- 
das injurias temporis, adeo ut scientia ita tradita veluti 
plaiita vivax et vegeta quotidie serpat et adolescat ? ut 

^ So in the original ; a mistake probably for sum. — J. S. 

VOL. VII. 2 
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idoneum et legitimum sibi lectorem seponat, et quasi 
adoptet ? Atqiie luuc omnia pra3stiterim ncciic, ad 
tempus futurum provoco. 


CAPUT SECUNDUM. 

Plane autem non dissimulo (fiH) inihi qiiopiam sub- 
movendos esse pliilosophastros istos poetis ipsis fabulo- 
siorcs, stupratores animorum, reruin falsarios, et multo 
etiam inagis liorum satellites et parasites, professoriam 
illam et meritoriam turbam. Quis carmen j)ra‘it, ut 
hos^ oblivioni devoveam? quod eiiiin veritati silentium, 
si isti brutis suis et inarticulatis rationibus obstre})ant? 
V(Tum tutius forsitan fuerit nominatim eos dairinare, 
ne, cum tanta authoritate vigeant, non noniinati excepti 
videantur ; neve quis putet cum inter ipsos tarn gravia 
et internecina exerccantur odia et tanta dimicatione 
ccrtetur, me ad has larvarum et umbrarum pugnas 
alter! parti velut subsidio missum. Itaque citetur 
AristoUdes, })essimus sojdiista, inutili subtilitate atton- 
itus, verboruin vile ludibrium.^ Ausus etiam, turn 
cum forte mens humana ad veritatein aliquam casu 

1 \1(0C 111 ori^^inal ] The meaning of the phrase is, “ Who will repeat 
before me the form of words whereby 1 may devote these persons to obliv- 
ion? ” hoc being manifestly a wrong reading for ho$. Compare Liv. viii. 
9 . Agedmn pontdex jiublieus populi U ptcui vciha qmbus me pro lef/nmibus 
devoream 

^ Compaie what Bacon has himself said m the Redaryutio Phihsophia- 
ruvi: ‘‘Itaque hos duos viros, Platoiiem et Aiistotelein, si quis inter max- 
ima mortalium ingenia non numeiat, aut minus perspicit aut minus sequus 
cst.” “ There never breathed,” says Seldeii in speaking of Aristotle, 
“ that person to whom mankind was more beholden.” ( Tohic T(dk, § 
Truth): a statement which is certainly much nearer the truth than that of 
the text. 
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quopiam tanquam seciinda ternpestate delata acquies- 
ceret, injicere durissimas aniniis compedes, artemque 
quandam insaiiiiP componero, nosque verbis addicere. 
Quill et ex istius siiiu educti nobis sunt ac enutriti 
vaferriini illi nuga tores, qui cum a perambulatione 
muiidana ac omni rerum ac historia* luce se avertissent, 
ex liujus maxime ])ra‘ceptorum et positionurn ductili 
admodum materia, et ingenii inqiiieta agitatione, nu- 
merosissimas scliolarum quisquilias nobis exliibuere. 
Iste autcm liorum Dictator tanto illis accusatior, quod 
etiam in historian apertis versatus, subterranea? alicujus 
specus oj)acissinia idola retulit ; attjue super ipsain 
quidein liistoriain rerum particularium quasdam veluti 
o])eras aranearum extruxit, quas causas videri vult, cum 
sint nullius jirorsus roboris \e] pretii. Quales etiam 
nostra a‘tate niulta cum satagentia fabricavit Hierony- 
mus Cardanus, uterque rebus ac sibi discors. Ne vero 
(fili) cum banc contra Aristotelem sententiam fero, 
me cum rebelle ejus quodam neoterico Petro Ramo 
conspirasse augurere. Nullum mibi commercium cum 
hoc ignorantiie latibulo,^ jicrniciosissima literarum tinea, 
comjiendiorum patre, qui cum methodi suie et com- 
pendii vinclis res torqueat et premat, res quidem, si qua 
fuit, elabitur protinus et exilit ; ipse vero aridas et 
desertissimas migas stringit. Atque Aquinas quidem 
cum Scoto et sociis etiam in non rebus rerum varieta- 
tem elfinxit, liic vero etiam in rebus non rerum solitu- 
dinern asquavit. Atque hoc hominis cum sit, Immanos 
tamen usus in ore liabet impudens, ut mibi etiam pro 

1 From Ilainus lK)wever Bacon deiivcd some part of his philosophical 
terminology ; particularly his use of the word ajLwma as equivalent to 
emntidtvm. It is to be observed that he has mentioned Ramus’s system, 
at least a portnm of it, with commendation both in Valerius Terminus and 
111 the De Auymtntis, 
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sophistLs proevaricari videatur. Veruin lios missos faci- 
amus. Citetur jam el Plato, ca\ illator urbanus, tuini- 
dus poeta, theologus mente captus. Tu certe diim 
rumores nescio quos pliilosophicos liinares et siiiiul 
committeres, ac scientiam dissiinulaiido simiilares, ani- 
tnosque vagis iiiductionibus tcntares et exsolveres, vel 
literatoruin vel civilium viroruni conviviis serinones, 
vel etiam sermonibus qiiotidiaiiis gratiam et amoreiii 
subministrarc })otuit»ti. Verum cum veritatem Immanaj 
mentis incolam veluti iudigenam nec aliunde comnii- 
grantem mentircris, aniinosqne nostros, ad liistoriarn et 
res ipsas nunquam satis apjdicatos et reduetos, averteres, 
ac vse subingredi, ac in suis ca‘eis et confusissiinis idolis 
volutare conteinplationis nomine doceres, turn deinum 
fraudem capitalem admisisti. Delude etiam tu scelerc 
baud niinore stultitim a})otlieosin introduxisti, et vilissi- 
raas cogitationes religione munire ausus es. Nam le\ius 
malum est, quod philulogorum parens extitisti, ac tuo 
ductu et aiispieiis ])liirimi, ingenii fama et eognitionis 
rerum pupulari et molli jncunditate capti et contenti, 
severiorem veri pervestigationem eorrujKU’unt. Inter 
quos fuere Marcus Cicero et Annanis Seneca et Plu- 
tarehus Chsorontms, et eoinplures alii neutiquam his 
pares. Nunc ad Medicos pergamus. Video Caleiuim, 
viriim angustisbimi animi, desertorem experientije, et 
vanissimum causatorem. Tune, Galene, is es, qui 
medicorum inscitiam et desidiam etiam infiimim exiinis, 
et in tuto colloeas, artis ac officii eorum finitor ignavis- 
simus ? qui tot morbos insanabiles statuendo, tot ^egro- 
torum capita proscribis, horumque sj)em, illorum indus- 
triam prajcidis? O canicuk ! () ])estis ! Tu mistionis 
comraentum naturai praerogativam ; ^ tu inter calores 

J Galen contrasts the inwardly formative power of nature with the (so 
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astri et ignis seditionem avide arripiens et ostentans, 
iibique huinanam potestatcm malitiose in ordinem 
redigis, et ignorantiain desperatione in aBternum mu- 
nire cupis. Do indignitati tuae ne te am})lius morer, 
Abducas etiain tecum licet socios tuos et fa*deratos 
Arabes, dispensatoriorum condi tores, qui, pari cum 
ca3teris in theoriis amentia, copiosius quidem e supinis- 
simis conjecturis medicinarum vulgarium ])ollicita magis 
quam auxilia composuere. Nec non cape comites per- 
functoriam Neotericorum turbam. Heus nomenclator, 
suggere. Atqui respondet, iie dignos esse quorum 
nomina teneat. Sane ut inter hnjuscemodi nugatores 
gradus quosdain agnosco, pessimiiin et absurdissimum 
genus eoruni, qui nietbodo et acribologia universam 
artein comprehendunt, quibus vulgo ob elocutionem et 
ordinem applauclitiir ; qualis est Fernelius.^ Minus 
incomraodi sunt, (pii inajorem observatioiium et experi- 
mentorum varietatem et proprietatem ostendunt, licet 
stultissimis causationibus dilutam et immersam, ut Ar- 
noldus de Villa Nova, et alii id genus.^ Intueor ab 


to speak) external o})eiati()ns of ait, in his treatise />e Natural. FacuHait^ 
has. See vol ii p 82. ot Kuhn’s edition of (ialeii. He elsewhere points 
out the diftei Clues which lie coiieenes to exist between animal heat and 
that ot a fire, but 1 am not aware that he speaks ot the heterogeneity of 
terrestiial «ind astral heat See his treatise De IVIar.isnio, e 4. 

1 Fei nelius, who was born near the close of the lifteeiith century, and 
who died in 1558, w’as physician to Ileiiry II. He was greatly distin- 
guished both as a wiitei on medicine and as a physician He was more- 
over, notwithstanding the eoiiteiiipt with which he is here mentioned, well 
seen in mathematical and natural science, and w'as the first person who m 
modern times attempted to detennine the magnitude of the earth He 
seems to have been singularly diligent in his calling and in his studies, 
and it is said that when he was advised to give himself more time for re- 
pose, he would make answer in the wmrds of Ovid, “ Longa (luiescendi 
tempora fata dabunt.” 

2 Ainaldus de Villa Nova h\ed towards the end of the thirteenth cen- 
tury. He was an alchemist, and was accused of being a magician. It is 
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altera parte cohortem Chymistarum, inter quos se ante 
alios jactat Paracelsus, qui audacia meruit ut separatim 
coerceatur. Atque superiores illi, quos modo perstrinxi- 
mus, mendacia; tu inonstra. Quae tu novis Bacclii orac- 
ula in meteoricis fundis, a^mule Ejncuri ? ^ Ille tamen in 
hac parte tamquam indormiscens et aliud a^ens ojnni- 
ones veluti sorti eoinmittit. Tu omni sorte stultior in 
absurdissimi cujusque mendacii verba jurare paratus es. 
Verum alia tua videamus. Quas tu fructuuni elemen- 
toruin tuorum inter se imitiitiones ? quas correspon- 
dentias ? qua3 parallela somnias, idolorum conjugator 
fanatice? Nam hominem scilicet pantoinimum eftecisti/"* 
Quam praiclarae autein sunt interpunctiones ilbe quibus 
naturae unitatem lacerasti, species nimiruni tmv ? Qiiare 
facilius Galomim fero elementa sua ])onderantem, quam 
te somnia tua ornantem. Ilium enim occultie rerum 
proprietates, te communes et promiscua* qualitates ex- 


said that he professed medicine at Montpelher, and pioliably he took his 
name Irom Villeneuve, ’which is not far from it. Braiitoine (l>e la Vue, 
&c ) makes Raymond Lully his disciple Villa Nova’s best known work 
IS the commentary on the Re<fiiiien t^ihohv t^iOvrmtdmv Sir Al- 

exander Croke has given some specimens of it in his edition ot the liagh- 
men. It is in some places sufficiently fanciful. The line 

Uniea nux prodcst, nooet alt<*ra, tertia mors est 

of which the real meaiiiiig seems plain, is made to nniiU that the nutmeg 
or rmc mosvhata is medicinal, the walnut unwholesome, and the nut oi 
catch of the crossbow deadly. In the phrase “ alii id genus ” it is probable 
that a reference is intended to Roger Bacon. 

1 This very obscure sentence appears to be corrupt. It is probable that 
noms ought to be rum or novioru,. But it is difficult with any probable 
alteration to obtain an intelligible meaning. [For wms read nobis 
-J. S.] 

2 Paracelsus’s doctrine of the microcosm is here alluded to. It recurs 
throughout his writings, but is stated more definitely than usual in the 
first book of his Philosophia Sagax, ii. p. 532. of his philosophical writings. 
See the same work, p. 553. for a statement of the fruits educed from each 
of the four elements by the generating power of the sun. 
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agitant.^ Nos interim miseros, qui inter tarn odiosas 
ineptias degimus ! Principiorum autem triadem,^ com- 
inentum hand ita ])rorsus inutile et rebus aliqua ex 
parte bnitimum, quain importune inculcat liomo im- 
posture peritissimus ? Audi adhuc crimina graviora. 
Tu divina naturalibus, sacris profana, fabulis haneses 
miscendo, veritatcan (sacrilege impostor) turn liumaiiam 
turn religiosam polluisti. Tu lumen nature (cujus 
sanctissimum noinen toties imjmro ore usurpas) non 
abscondisti, ut Sopliiste, sed exstinxisti. llli experien- 
tie desertores, tu proditor. Tu evidentiam rerum cru- 
dam et ])ersonatam contemplationi ex j)rescripto subji- 
ciens, et substantiarum Proteos j)ro motuum calculis 
querens, scientie fontes eorrumpere et liumanam inen- 
tem (jxuere conatus es ; et ambages et tmdia experi- 
mcntorum, quibus Sopliista) adversi, Empirici impares 
sunt, ll()vi^s et adseititiis auxisti ; tantuin abest ut expe- 
riential reprjesentativam secutus sis, aut novcris. Nec 
non Magorum hiatus ubiijue pro viribus amplificasti, 
importunissimas cogitationes spe, spein promissis pre- 
mens, imposturm turn artifex turn opus. In video tibi 
(Paracelse) e sectatoribus tuis unum Petrum Severi- 
nuin,^ virum non dignum qui istis ineptiis immoriatur, 

1 The meaiiing is that Galen seeking; to explain the qualities of bodies 
by means ot the qualities of the elements of which the bodies are com- 
posed, lost sight of or neglected all which cannot be thus explained ; 
whereas Paracelsus, by relerriiig them to the specific and peculiar nature 
of the body, made it impossible to arrive at any general conclusion re- 
specting them, since the qualities of each body were to him ultimate facts. 

2 Namely salt, sulphur, and mercury. 

8 Peter Severinus was born m 1542 at Ripen in Denmark, and died in 
1602. Neither Haller nor Sprengel speak of him as favourabl}’^ as Bacon , 
nor docs he seem to have had any gieat share of reputation, at least he is 
not mentioned in the common biographical dictionaries. His only known 
work IS the Idea Medicvn/ae Phtbsophicce^ to which Bacon here refers. He 
IS not to be confounded with M. A. Severinus. 
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Tu certe, Paracelse, ei plurimum clebes, quod ca quie 
tu (asinorurn adoptive) rudere consueveras, cantu quo- 
dam et modulatione, et gratissimo vocum dibcriniine, 
jucuiida et harmonica efFecit, et mendaciorum odia in 
fabcllac oblectamenta traduxit. Tibi vero, Severine, 
veniara do, si Sophistarum doctrinam, non solum ope- 
rum efFoetam, veruin desperationein ex j)rofesso captan- 
tem pertassus, alia rebus nostris labentibus firmamenta 
quajsivisti. Cumque Paracolsica ista se obtulissent et 
ostentationum pneconiis et obscuritatis subterfugiis et 
religionis affinitatibus et alio fuco eommendata, te in 
hos,^ non reruni fontes sed spei hiatus, jaetu quodarn 
indignationis dedisti. Rite et ordine feceris, si ab in- 
genii placitis ad natune scita te transtuleris, tibi non 
modo artem brevem sed et vitam longam porrectura. 
Jam ca^teros Chymistas sententia in Paracelsum lata 
defixos cerno obstuj)escere. Agnoscunt profecto decreta 
sua, qua; iste magis promulgavit quam posuit, ac arro- 
gantia pro cautelis (baud i)lane ex antiqua disciplina) 
communivit : ubi sane magna mentiendi reciprocatione 
inter se coiiciliati largas ubique spes ostentant, et per 
experiential quidem devia vagi, in quaidam utilia, casu 
non ductu, quandoque impinguntur. In theoriis vero 
iisdem^ ab arte sua (utpote fornacis discipuli) non 
recesserunt. Verum ut delicatus ille adolescentulus, 
cum scalmum in littore reperisset, navern a)dificare 
concupivit ; ita carbonarii isti ex pauculis distillationum 
experimentis philosophiain eondere aggressi sunt, ubique 
istis separationum et liberationum absentissimis ^ idolis 
obnoxiam. Ncc hos tamen uno ordine omnes habeo. 

1 ^00 in original — J. S. 

2 So in original, qu. lidem? — J. S, 

8 So in original. — J. S. 
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Siquidem utile genus eoruin est, qui de theoriis non 
admoduin solliciti, mechanica quadain subtilitate rerum 
inventarum extensiones preliendunt ; qualis est Bacon. ^ 
Sceleratum et sacrum eorum, qui undique theoriis suis 
plausus conquirunt, ambieiitibus etiam et pro iis suppli- 
cantibus religione, spe, et impostura. Tabs est Isaac 
Hollandus,^ et tiirbai Cliyinistarum pars longe maxima. 
Age citetur jam Hippocrates, antiquitatis creatura et 
annorum venditor. In cujus viri authoritatem cum 
Galenus et Paracelsus magno uterque studio, velut in 
umbrain asini, se reci})ere coiiteudat, quis non cacliin- 
num tollat ? Atque iste homo certe in experientia 
obtutii perpetuo Inerere videtur, verum oculis non 
natantibus et anquirentibus, sed stupidis et resolntis. 
Deinde a stupore visu parmn recollecto, idola qmedam, 
non immania quideni ilia theoriarum, sed elegantiora 
ista qua3 superficicm historiic circumstant, cxcipit ; 

1 IJofior Bacon, whom lii<^ namesake has heic so fiiintlv praised, was be- 

yond all dould one of the greatest men of the in which he lived lie 
was born in 1214 at Ilchester, and died in 1292 or 1294. One of the most 
remarkable ciicumstanceh connected with him is the mtluence which a 
passage in the Opm exercised on Columbus, who perhaps had never 

lieaid of him. IVtcr de AUiaco, w’hose Jnuujo Mundt was compiled in 
1410, transcribed almost literally, but without acknowledKineut, fiom 
Roger Bacon a passage (containing (piotations m favour of the possibility 
of leaching India bv sailing westward, from Aiistotle, riiny, and Senei'a) 
which seems to have made a profound impression on Columbus; who, as 
Ilumholdt remarks, was familiar with the Imayo Mundi, Compaie the 
thiee passages ; viz. the passage in the Opus Majm^ that in the Imago 
Mumhy and that contained m the letter which Columbus wrote to Ferdi- 
nand and Isabella from Haiti, given by Humboldt, vol. i. p. 65 of his 
Examen Critique de I' Ilistoire de la Geographic 

2 Very little is known of Lsaac Hollandus. Ho is said by Suertius 
{Aihenee Belgicce) to have been a native of the Netherlands, and to have 
published m 1582 a work entitled “ Abdita quiodam de Opere Annnali et 
Vegetabili ’* But Sprengel speaks of Isaac Hollandus as one of the pre- 
cursors of Paracelsus. There is also a John Isaac, said to be a son of 
Isaac's. See Sprengel Hist. Medic, iii. 270. I have not seen Adanii, to 
whom Sprengel refers. 
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quibus haustis tuinens et semisophista, et brevitate (de 
illius aitatis more) tectus, oracula demuin (ut liis pla- 
cet) pandit, quorum ii se interpretes liaberi ambiunt ; 
cum rcvera nihil aliud agat, quam aiit sopliistica quai- 
dam ])cr abruptas et susj)ensas sententias tradeiis red- 
argutioni subducat, aiit rusticorum observationes su- 
percilio donct. Atqiie ad hujus quidem viri instituta, 
non tarn improba quain iiuitilia, })roxime (ut etiaui 
vulgo creditur) accedit Cornelius Celsus ; sed intentior 
sopliista, et liistoria* modificatje magis obstrictus, idem 
moralein moderationeni scientiai progress! bus aspergens, 
et crrorum extrema ainputans, non prinia evellens. 
Atque de istis verissima quidem luec sunt. Nunc au- 
tem sciscitantcm te audio (fili) an non forte deter i ora, ut 
fit, voluere ; pr.xsertiin cum status scientiic sit sem])er 
fere democraticus ? An non temims veluti flumen 
levia et inflata ad nos devx*xit, solida et gravia denier- 
sit? Quid veteres illi vcritatis inquisitores Heraclitus, 
Democritus, Pythagoras, Anaxagoras, Em])ed()cles, et 
alii, alienis non propriis scriptis noti ? Quid denique 
de silentio et secretis anticpiitatis statuis ? Ego (fili) 
ut tibi (ex more meo, id est usu tuo) respondeam, an- 
tiquitatis fragmentum unum aut alterum (inventorum 
dico non librorum) agnosco : idque ipsum tanien magis 
ut diligentim et ingenuitatis specimen, quam scientim 
authoris. De iis vero rebus, quie cum vestigiis suis 
aufugere, si innuerem laboriosa esse ista conjecturarum 
aucupia, nec consentaneum me utilitates in j)osterum 
humano generi parantem ad aiiti(juitatis philologiam 
retrogredi, sat scio pro modestia tua acquiesceres. 
Veruntamen ut perspicere possis quam res pra'sentes 
bifrontes vates sint, quamque et futuras et prmteritas 
foram sistant, decrevi utriusque temporis tabulis (qum 
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non tantum scientiae decursus et fluxus, sed et alios re- 
rum provisus complectantur) tibi gratificari. Neque 
tu hoc quale sit (aiitoquam videas) augurere ; non 
enim cadit in to vcra hujusce rei anticipatio ; nec si 
minus ad inanus tuas veniat, requiras. Gratificor enim 
(inquam) quibusdam vestrum hac in re (fili) et delica- 
tioribus spiritus concilio. Omnino scientia ex natursc 
lumine petenda, non ex antiquitatis obscuritate repe- 
tenda est. Nec refert quid factum fuerit ; illud viden- 
dum, quid fieri possit. An tu, si regimin tibi armis 
et victor! bello subjugatum traderetur, qucpstiones 
nectercs utrum majores tui illud tenuerint iiecne, et 
genealogiarum rumores solicitares? Atque luoc dc 
antiquitatis penetralibus dicta sunt. De istis vero 
sectarum ducibus, quos nominasti, et comj)Iuribus aliis 
id genus, facilis sententia est. Error! varietas, veri- 
tati unitas coni])etit. Ac nisi temporum politic et 
provisus ejusmodi ingeniorum peregrinationibus adver- 
siores extitissent, multm ctiam aliio errorum one fuis- 
sent peragratfp. Immensum enim pelagus veritatis in- 
sulain circumluit ; et supersunt adliuc nova 3 ventorum 
idolorum iiijuria3 et disjeetiones. Quinetiam imdius- 
tertius Bernardinus Telesius scenam conscendit, ct fab- 
ulain novam egit, nec plausu celebrem, nec argumcnto 
elegantem. An non vides (^fili) turn occentricorum ct 
epicyclorum ingeniatores, turn terne aurigas, a^qua et 
anc.ipiti phaonoinenorum advocatione gaudere ? Pror- 
sus ita ct in universalibus tlieoriis fit. Nam veluti si 
quis lingua tantum vcrnacula uti sciens (adverte, fili, 
nam simile est admodum) scripturam ignoti sernionis 
capiat, ubi paucula quaidam verba sparsim observuns 
suae linguae vocabulis sono et litcris finitima, ilia quidem 
statim ac fidenter ejusdcm esse significatioiiis poiiit (li- 
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cet ab ea saepius longissimc recedant), postea ex iis in- 
vicem collatis reliquum orationis sensum multo ingeiiii 
labore, sed et multa libertate, divinat ; omnino tales et 
isti naturoo intcrpretes inveniuntur. Nam idola quisqiie 
sua (non jam sccnae dico, sed praicipue fori et specus ^), 
veluti lino’uas vernaculas diversas, ad historiam afferen- 
tes, confestim quae simile aliquid sonant arripiunt ; cte- 
tera ex liorum symmetria interpretantur. Atque jam 
tempus est (fili) nt nos recipiamus et expiemus, utpote 
qui tarn profana et polluta (licet importandi ^ animo) 
attrectaverimus. Ego vero adversus istos omnes mino- 
ra quam proipsorum sontissimo reatu dixi. Tu tamcn 
fortasse minus istam redargutionem intelligis. Nam 
pro certo habeas (bli) sententias istas quas adversus 
istos tuli, nihil minus esse quam conturneliam. Ego 
cnim non ut Velleius ajmd Ciceronein, declarnator el 
pliilologus opiniones cursim perstringens, et magis abji- 
ciens quam frangens ; vel ut Agrippa, neotericus homo, 
in istiusmodi sermone ne nominandiis quidem, sed triv- 
ialis scurra, et singula distorquens et lusui propinans 
(me miserum, qui liominum defectu cum brutis me 
conferre necesse habeain !) ; ^ ita me gessi. V erurn 

1 Oiilj" three hpecies of idols are here noticed — that of the tribe being 
omitted. In the Advancement of Leai'ninfj three kinds of idols are men- 
tioned, but not by name. It seems howevci as if the thud kind jncludes 
two of the species mentioned in the Novum Orejanum; namely the idols 
of the forum, and those of the theatre. In Valerius Terminus four kinds 
of idols are mentioned* those here and subsequently called idols of the 
forum being there called idols of the palace. 

2 irn/yrobandi? 

8 Of Cornelius Agrippa, thus contemptuously condemned, Jocher’s judg- 
ment IS “ Er war cm autrichtigcr, unerschrockener und grossmuthiger 
Mann. Seine Naturgaben waren gaiiz besonder, und seine Erfahrcnheit 
in alien Wissenschaftcn ungemein.’* He ^\as born at Cologne in 1486» 
and died in 1535. His best known work is the treatise De Jncertudine et 
Vanitate Scienilarum from which Bacon has apparently borrowed, though 
not largely, in the Advancement of Learning, 
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sub maledicti velo niiras accusationum aninias, et sin- 
gulari artificio in singula fere verba contractas et re- 
ductas, et exquisitissima oculi acie in ipsa criminum 
ulcera directas et vibratas, j)ostmodum respiciens vide- 
bis. Atque cum isti criininibus et reatu valde inter se 
mixti et imjdicati forent, tamen singulos indiciis maxi- 
me })ropriis, iisdem autein capitalibus, reos feci. Mens 
enim Inimana (fili) rerum incursibus et observationibus 
turgida varias admodum errorum species molitur et edu- 
cit. Aristoteles vero velut unius est speciei planta proce- 
rior, sic et Plato, et alii deinceps. At confutationes par- 
ticulares requiris. Mjp illud peccatum fuerit largiter in 
huinani fortunayn aureayn^ pignus im])erii, si ego 

ad umbrarum fugacissimanim insecutionem deflecterem. 
Ununi (fili) in medio ponendiirn est veritatis lumen 
clainim et radiosum, quod omnia collustret, et errores 
uni versos momento disj)ellat. Non infirmi quidam et 
pallidi lyclini ad singulos errorum et mendaciorum an- 
gulos et sinus circumlerendi sunt. Qnare quod pete- 
bas detestare (fili), nam profanum est valde. Subinde 
vero interrogantem te audio: num quae isti universi 
asseruerunt, omnia prorsus vana et falsa fuere ? Atqui 
(fili) infelicitatem jam narras, eamque prodigiosam non 
ignorantiam. Nemo enim non qnandoque in aliquod 
verum impingitur. Ileraclitum, cum scientiam ab 
hominibus in mundis privatLs, non in mundo communi, 
quiesitam diceret, bene in philosophiae introitu litasse 
video.^ Dernocritum, cum natura? immensam varie- 
tatem et infinitam successionem tribuens, se e regione 
sisteret caeterorum fere philosophorurn, seculariiatihm 
deditissimorum, et mancipioruin consuetudinis, et hac 
oppositione utrumque mendacium in se collidendo per- 

1 Vol. II. p. 139. note 1. 



30 


TEMPORIS PARTUS MASCULUS. 


derct, et veritati inter extrema viam quandam aperirct, 
non infeliciter philosophatum esse repute. Pythagorse 
numeros etiam boni ominis loco pono. Dindamuin In- 
dum quod morem Anti])bysin dixerit, laudo.^ Quin et 
Epicurum adversus causarum (ut loquuntur) per in- 
tentiones et fines explicationem disputantem, licet pue- 
riliter et pliilologe, tainen non invitus audio. Etiam 
Pyrrhonem et Academicos vacillantes, et e lintre 
loquentes, et erga idola se gerentes veluti amatores 
quosdam morosos (fpii amasios suos semper probris 
afficiuiit, iiuiiquam deserunt), animi et hilaritatis gratia 
adhibeo. Nec immerito ; cjcteros enim idola j)rorsiim 
agunt, lios vero in orbeui ; quod jocosius est. Denic^ue 
Paracelsum et Severinum cum tantis clamoribus hom- 
ines ad experientia; suggestum convocant, prjecoiies 
milii exopto.2 Quid igitur? Num veritatis com])otes 
isti? Niliilo minus. Et rusticorum (fili) proverbia 
nonnulla apposite ad veritatem dicuntur. Sus rostro 
si forte liumi A literam impresserit, num pro])terea sus- 
picabere integrain tragoediam, veluti literam unam, ab 
ea posse describi? Longe alia est ratio (fili) veritatis 
quae est ex scientiie analogia, alia qua* ex idoli sectione 
enuntiatur.^ Ilia constans et quota gemina, lisec dis- 
cors et solitaria. Quod etiam in operibus fit. Pul vis 
tormentoruin si ductu, non casu (ut loquuntur) et im- 

1 Vol. TII.p 177. note 1. 

2 To this somewhat short list of thinpjs which he could commend, Bacon 
might have added the motto which a Chinese philosopher put up in liis 
library— “ Fei, Fei : ” “ Reject what is false; ” by which he meant to imply 
that the reiection of what is false is a better road to knowledge than “ She, 
She ” — or the direct assertion of what is true; Bacon’s own method being 
based as he often says on negation and exclusion. The name of this Chi- 
nese philosopher was Ngheou-Yang-Sieou. See Premare, Notitia Liiigu® 
Sinicop, p. 203. 

8 That 18 , 1 believe, “ in cases in which the fantastical hypothesis, idolum, 
cute in upon or intersects (secat) the truth.” 
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pactu inventum fuisset, non solitarium, sed cum nmlta 
invcntorum nobiliuni (qu<p sub cundcm mcridianum 
cadunt) frequentia prodiisset. Sic et alia, turn o])era 
turn j)Osita. Quare nioneo, si forte idolum aliquod 
alicujus istorum iiieam (id est, rcrum) veritatein aliquo 
in ])inicto sociiorit, noli aut de iis inajora, aut dt* me in- 
feriora cooitare, cum satis apj)areat ex rcliquorum i^no- 
ratione ipsa ilia, non ex scientim analogia, eos dixisse. 
Adliiic instas (fili) nuni ergo universas istoniin cliartas 
tlmri ct odoribus amiciila fieri jubeo?^ Non illud 
dixerim. Manet eniin paulisper aliqiiis eoriim usus, 
tenuis (juidem et angustus, et Jonge alius quam in quern 
destinata*. erant ac* nunc usurj)antur, sed tamen aliquis. 
Adde et alias inultas cliartas illis celebritate obscurio- 
res, usu pnestantiores esse. Aristotelis et Platonis nio- 
raliai)leri(iiie mirantur ; sed Tacitus inagis vivas morurn 
observationes spirat. Verum quae tandem utilitas ex 
cbartis capi possit, qua‘que aliie aliis utilitate antecedant, 
qua*(pie iiiininia jiars sint cliartarum munera, corum 
qua^ ad interpretationern natune conferunt, suo loco 
dicctur. Postreino (fili) ita te qiia‘rentcm audio : num 
tu te ill istorum omnium locum sufficis ? Respondebo, 
atque id [non] dissimulantcr, et ex intimo sensu meo. 
Ego (fill suavissime) tibi sanctum, castum, et legitimum 
connubium cum rebus ipsis firmabo. Ex qua consuo- 
tudine (supra omnia epitbalamiorum vota) beatissimain 
prolem vero Ileroum (qui infinitas liumanas necessi- 
tates, omnibus gigantibus, monstris, et tyrannis exitio- 
siores, subacturi sunt, et rebus vestris placidam et festam 
securitatem et copiam conciliaturi) suscipies. Ego vero 
(fili) si te jamjam aninio ab idolis non rcpurgato ver- 
tiginosis experientia3 ambagibus committerem, nm tu 

1 juhes in the original. — J. S, 
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ducem cito desiderares* Idola autem cxucre simplici 
praecepto meo sine rerurn notitia, iic» si velles maxime, 
posses. In tabulis nisi priora deleveris, non alia in- 
scripseris. In mcnte contra : nisi alia inscripseris, non 
priora deleveris. Atque ut hoc heri j)osset \xt idola hos- 
pitil exueres, tamen periculimi omnino est ut ab idoUa 
via* non initiatus obruare. Niinis duci assuevisti. Ktiam 
Roniae, firmata seinel tyrannide, semper ])ostea sacra- 
rneiitum in scnatus populiquc Romani nomen irritiim 
fuit. Confide (fili), et da te rnilii, ut te tibi reddam. 
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Among the pieces collected by Gruter under the 
title Impetus Plillosopldci^ the first is entitled Indicia 
vera de Interpretatione Natural It consists of the pref- 
ace to the Novum Organmn (^Qui de naturd tampiam 
de re exploratd whicli has already been printed 

Vol. I. ]). 233. ; the Partis seinmda* delineatio at Argu- 
meniwm ; and a small portion of tlie Redargutio Phil- 
osojdiiaruin ; all three printed consecutively under the 
same general heading, as if they had been found to- 
g(^ther in the original manuscript and formed one com- 
position. The last (which has no separate heading, 
but is printed as if it were a part of the Delineatio^ 
breaks oft* abruptly. But a manuscript discovered by 
Robert Stephens among X'ord Oxford’s collections, and 
now in the British Museum,^ enables us to complete 
it, and supplies the title. That it is the same writ- 
ing there can be no doubt ; for the first three or four 
pages of the manuscrij)t are identical, or nearly so, 
with the last three or four printed by Gruter, and the 
whole fits perfectly into its place. 

1 Harl. MSS. 6855. 
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The Delineatio is a sketch of the plan of the Novum 
Oryanurn^ as then designed ; and is interesting for 
three reasons. First, it contains the earliest intima- 
tion of the entire scheme of the Imtauratio Magna; 
which Bacon had already resolved to distribute into 
six parts: the second to treat of the art of interpre- 
tation ; the third, Iburth, and sixth to exhibit the re- 
sults of the art a})plied ; and the fifth to be provisional, 
consisting of anticipatlom arrived at by the ordinary 
method, wliicli were afterwards to be verified by the 
true method. All which agrees exactly with the design 
ultimately develoj)ed in the Distrlbutio Opens. Of the 
first part he says nothing ; perhaps because, though 
he had determined to introduce into it the substance 
of the Advancement of Learning., lie had not yet settled 
the form; and this again agrees very well with my 
conjecture as to the history of tlie De Augmentis. 
Secondly, it marks a stage in the development of 
Bacon’s philosojdiical theory : by comparing it with 
the Valerius Terminus., the Cogitata et Visa., and the 
Novum Organum., we learn something as to the changes 
which his design underwent as he worked it out (see 
Mr. Ellis’s General Preface, Vol. I. p. 87., and Pref- 
ace to Novum Organum., p. 143.). Thirdly, though it 
was afterwards superseded by that portion of the 
Listributio Operis which describes the contents of the 
second part of the Iristauratio^ it is in some jilaces 
more full and particular, and the description of the 
Ministratio ad Rationem adds something to what we 
otherwise know concerning those parts of the inductive 
process wdiich were to have been developed in the 
third book of the Novum Organum. 

As to the time when it was composed, Mr. Ellis has 



DELINEATIO ET ARGUMENTtJM. 


37 


shown in his preface to the Novum Organum that it 
must have been written before the Cogitata et Visa, 
and as there can be no doubt tliat it was written after 
the Advancement of Learning and the Valerius Ter^ 
minus, it may be referred with tolerable confidence to 
the year 1606 or 1607. 

According to the plan sketched out in it, the work 
was to begin with an attempt to clear the mind from 
impressions derived from the philosophical theories 
then extant and received ; and with this accordingly, 
the sketch of the plan being completed, the work it- 
self begins. The Redargutio Philosopliiarum which 
follows may in fact be considered as the first chapter 
of the second part of the Instaurafio, as it was then 
designed. I therefore print them together. I would 
not however he understood to imply thereby that they 
were composed at the same time. The arguments 
which convince Mr. Ellis that the Delincatio was writ- 
ten before the Cogitata et Visa aj>ply to the Delineatio 
only. The Redarg^itio, like the second chapter of the 
Temporis Partus Mascidus, may have been composed 
at a much later period than the work of which it was 
nevertheless meant to form a part ; and while the in- 
ternal evidence proves almost conclusively that that 
second chapter was an earlier form of the Redargutio 
than this, there is a jnece of external evidence which 
strongly inclines me to think that the idea out of 
which they both grew occurred to Bacon about the 
same time. 

In my general preface to the third part of the Phil- 
osophical works I have spoken of the difficulty which 
Bacon found or apprehended about this time in ob- 
taining an audience for his views, and the various 
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devices which lie resorted to for the purpose of over- 
coming or avoiding them. In iny preface to the 
Tem/poriH Partus Masculns I have endeavoured to ac- 
count for the torn*, of arrogance assumed in the second 
chapter, by supposing it to have been an experiment 
of that kind ; and 1 have quoted two entries from the 
Commentarlus as suggesting a })ossible and I 

think not iin])robable explanation of it. 1 shall now 
quote, in connexion with this much improved edition 
of the same argument, the entire ])age in which one 
of those entries occurs. The date is July 26, 1608 ; 
and the notes run thus : 

“ Ordinary discourse of ])lus ultra in sciences, as 
well the intellectual globe as the material, illustrated 
by discovery in our age. 

“ Discoursing scornfully of the philosophy of the 
Grecians, with some better respect to the iEgyptians, 
Persians, Caldees, and the utmost antiquity, and the 
myst(‘ries of the poets. 

“ Comparing the case with -that which Livy sayeth 
of Alexander, Nil aliud quam bene ausus vana con- 
temn ere. 

Qu. of an oration ad filios ; delightful, sublime, 
and mixed with elegancy, affection, novelty of conceit 
and yet sensible, and superstition. 

“ To consider what opinions are fit to nourish tan- 
quarn ansa?, and so to grift the new upon the old, ut 
religiones solent. 

“ Ordinary course of incompetcncy of reason for 
natural philoso})hy and invention of works, a ))retty 
device to buy and sell with : Aditus non nisi sub per- 
sona infantis.” 

Now if the tenor of these notes, especially the fourth, 
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be compared with the noble oration supposed to be 
addressed to the assembled sages of Paris in the 
danjutlo Philosopliiarum^ the connexion will appear 
close enougli, I think, to justify us in concluding that 
it was composed after July 1608; and this would ac- 
cord very well with M. Bouillet’s conjecture tliat this 
was the manuscript sent by Bacon to Tobie Matthew 
in a letter dated October 10, 1609, and alluded to in 
the following passage : “ I send you at this time the 
only part which hath any harshness. And yet I 
fi’amed to myself an opinion that whosoever allowed 
well of that preface which you so much commend, will 
not dislike, or at least ought not to dislike, this other 
speech of j)reparation. For it is written out of the 
same spirit and out of the same necessity. Nay it 
doth more fully lay 02 )cn that the question between me 
and the ancients is not of the virtue of the race, but 
of the rightness of the way. And to speak truth, it 
is to tlie other but as to jm(/nus — ])art of the 

ime thing, more large.” 

Of the matter of the oration it is not necessary to 
say anything, since it is all to be found either in the 
])refaces to the Novum Or(janum^ or in the a})horisms 
of the first book. The form is peculiar to this com- 
position, which exhibits as ])erfect a sj)ecimen as we 
have of Bacon’s power as an artist and an orator. 

I have taken tlie text from the manuscript (which 
has been revised and corrected throughout by Bacon 
himself, and some sentences added between the lines 
or in the margin), except in the part which has been 
printed by Gruter, and w^hich api)ears to have been 
taken from a corrected copy. For as I find that all 
the alterations made by Bacon in the manuscript, with 
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only one exception, are contained in Gruter’s copy, I 
infer that the differences between the two are due to 
further alterations made subsequently, and that the 
manuscript which Gruter had was the beginning of a 
fair transcript of later date. I have however given 
the readings of the Harleian manuscript in the notes : 
so that on this point the reader may judge for him- 
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Memoues autem instituti nostri, omnia perspicue 
proponemiis, atque ordine non pertiirbato. Pateat ita- 
(pie liiijus partis destinatio ot distributio. Destinatur 
Imie parti doctrina de meliore ac perfectiore usu ra- 
tionis qnatn hnrusque hominibus sit cognitus aut mon- 
stratus ; GO consilio, iit per hoc intellectus huinanns 
(quantum conditio mortalitatis recipit) exaltetur, ot fac- 
ultate arnjdificotur ad natune obscnritatem vincendam 
et intorpretandam. Namque ipsi Intorprctationi NaturaB 
attribuuntur libri tres ; tertius, quartus, et sextus ; siq- 
uidem quintus, qui ex Anticipationibus est secundum 
usum rationis coinmunem, ad temjms tantum sumitur, 
et deinceps, postquam figi coeperit atque ex usu rationis 
Icgitimo verificari, et transfcrtur et commigrat in sex- 
tum. Iliiic vero libro secundo committitur IntelJectus 
ipse ejusque cura et regimen, omnisque apparatus atque 
instructio ad veram rationis administration em conducens 
describitur. Atque licet nomcn ipsum Logical, sive 
Dialectics, propter depravationes apud nos ingratum 
fere sonet, tamcn ut liomines per consueta tanquam 
manu ducamus, est certe ars ea quam adducimus ex 
genere Logicae, quse et ipsa (vulgaris inquam) auxilia 
et pra3sidia intellectui parat et molitur. DifFert autem 
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nostra a Logica vulgar!, turn aliis rebus, turn pra3c*i])iie 
tribus; videlicet initiis inquirendi, ordine demoiisti’andi, 
atque fine et officio. Nan et inquisitioiiis iiiitium altius 
sumit, ea subjiciendo cxainini qiue logica vulgaris veluti 
ex fide *\liena et autboritate cjeca recipit ; j)rincipia, 
notioncs primas, atque ij)sas informationes sriisus ; et 
ordinem demoiistrandi jdano invertit, propositiones et 
axiomata ab Iiistoria et parficuJaribns nd ocntTidin per 
scalam adsccnsoriam contiuenter subvebeiido et exci- 
tando ; non protiuus ad princi])ia et iiiagls generalia 
advolando, atque ab illis inedias ])ro])ositioiies dedu- 
condo et derivando. Finis autem liujus scienti:p est, 
ut Res et Opera, non argumenta et rationes ])robabiles, 
inveniaiitur et jiidiccaitur. Quare institntiim biijus 
libri secundi Inijusmodi est. Nunc distribiitionem ejiis- 
dein similiter proponeimis. Quemadnioduni in genera- 
tione luminis reciuiritur, ut corpus lumen recepturum 
poliatur, atque deiiide in debito ad lucein situ sive con- 
versionc ponatur, antecpiam lucis ipsiiis iiat iminissio ; 
prorsus ita est operandum. Primo eniin mentis area 
anpianda, et liberanda ab eis (pia‘ bactenus recepta 
sunt ; turn conversio mentis bona et congrua facienda 
est ad ea quie afferuntur ; postremo menti ]>neparata? 
informatio exhibenda. Atque pars destruens tripb^x 
est, secundum triplicem naturam idolorum qua* ineutem 
obsident. Ilia enim aut adscititia sunt, id(|U(‘ dupliciter, 
nimirum qme immigrarunt in mentem eamque occupa- 
runt, vel ex pliilosopliorum placitis atque sectis, vel 
rursus ex perversis legibus et rationibus demonstratio- 
num ; aut ea qme menti ipsi et substantim ejus iiihav 
rentia sunt atque innata. Sicut enim s])eculum imequale 
veros rerun radios ex sectione propria iuimutat : ita et 
mens, quando a rebus per sensum patitur, in motibus 
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suis expediendis, haudqiiaquam optima fide, reriim na- 
tune siiam naturam inserit et iminiiscet. Itacjue primus 
impoiiitur labor, iit omnis ista militia Theoriarum, qua3 
taiitas dedit pu^nas, mittatur ac relegetur. Accedit 
labor socundus, ut mens a pravis demoiistrationum vin- 
culis ^oIvatur. llunc excipit tertius, ut vis ista mentis 
seductoria coiirceatiir, atque idola innata vel evelJantur, 
vel, si evelli non possint, ita tamen indicentur at(|ue 
perno^cantur ut variationes restitui possint. Inutilis 
enim et Ibrtasse dainnosa fuerit erj'orum in pbilosoj)liiis 
dianolitio et destructio, si ex jmiva complexione mi*ntis 
novi erroriim surculi, et fbrtasse magis degeneres, pul- 
lulavi‘rint ; necpie ])niis absistenduni, quam omnis spes 
pra‘ci(latur ex nsu rationis eoinimini aut ex vulgaris 
logicje ])ra‘sidiis et anxiliis jdiilo^opliiie absolv^enda* aut 
inajurem in inodiini ainj)lifieanda‘ ; ne forte errores non 
abjicianiiis sed permutemus. Itacpio j)ars ista, quam 
destruentem ap])ellamus, tribus redargutionibus absol- 
vitor ; liodargutione Pliilosopliiarum ; Redargutione 
Demoiistrationum ; et Redargutione Rationis Humame 
Nati\a;. Is^ecjue nos fugit, absque tanto motu accessio- 
nes non parvas ad scientias a nobis fieri potuisse, atque 
aditu fortasse ad laudem moiliore. Verurn nos nescii 
quando Inee alicui alii in men tern ventura sint, fidem 
nostram in integrum liberare decrevimus. Post aream 
mentis anpiatam, sequitur ut mens ponatur in conver- 
sione bona et veluti in ads[)ectu benevolo ad ea qiue 
proponemus. Cum enim in re nova valeat ad prajudi- 
cium, non solum pra»occupatio fortis opinionis veteris, 
verum etiam pripceptio sive praifiguratio falsa rei quai 
affertur, etiam liuic malo remediurn adhibenduin est 
atque mens non tantum vindicanda sed et praq)aranda. 
Ea prajparatio nihil aliud est quam ut vera‘ habeantur 
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de eo quod adducimus opinioues, ad tompus tantum- 
modo, et tanquam usurariae, donee res ipsa pernoscatur. 
Atque hoc in eo fere sitnm est, ut pravse et sinistra? 
siispieiones, quales ex j)ra*notionibus receptis (veluti ex 
atra bile quadam epideniica) mentes hominiim subi- 
turas facile conjicimus, arceantur atque intercipiantur ; 
quod ait ille, 

ne qua 

Occurrat facies inimica, atque oinina tuibet. 

Primo igitur si quis ita cogitet, occulta naturae veluti 
signo divino clausa inanero, atque ab hum an a sapientia 
interdicto quodam se})arari, dabimus operam ut haec 
opinio infirina atque iiivida tollatur, eoqtie rem per- 
ducemus, simplici veritate freti, ut non solum ne qua 
oblatret superstitio, verum ctiam ut religio in j)artes 
nobis accedat. Rursus si cui hujusmodi quippiam in 
inentein veniat opinari, inagnam illam et solicitam mo- 
ram in experientia et in materia? et reruin particularium 
undis quarn hominibus iinj)oninius, mentem veluti in 
Tartarum quendam confusionis dejicere, atque ab ab- 
stractae sajnentijc serenitate et tranquillitate, ut a statu 
multo diviniore, submovere ; docebimns, atque in per- 
petuum, ut speramus, stabiliemus (non sine rubore, ut 
existiinamus, oinnis schohe qum meditationibus inanibus 
atque ab omni essentia dcsertissimis apotheosin quan- 
dam attribuere non veretur), quantum inter divinm 
mentis ideas et humanac mentis idola intersit. Qiun- 
etiam illis quibus in contemplationis amorem effusis fre- 
quens apud nos operum mentio asperum quiddam atque 
ingratum et mechanicum sonat, monstrabimus quantum 
illi dcsideriis suis proj)riis adversentur ; cum puritas 
contemplationura atque substructio et inventio operum 
prorsus eisdem rebus nitantur, ac simul perficiantur. 
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Adliuc si quis liaesitet, atque istam scientiarum ab in- 
tegro regenerationem ut rem sine exitu et vastam et 
quasi infinitam accipiat, ostendernus eani contra censeri 
debere potius errorum et vastitatis terminum et verum 
finitorem ; atque planum facieiiius, inquisitionem reruin 
particularium justam et plenum, demptis individuis et 
gradibus rerum et variationibus ininutis (id quod ad 
scientias satis est), atque inde debito modo excitatas 
notiones sive ideas, rem esse multis modis niagis finitaiii 
et habilem et compreliensibilem et sui certam, et de eo 
quod confectum est atque eo quod superest gnaram, 
quam speculationes et meditationes abstractas, (juarum 
revera nullus est finis, sed per])etua circulatio, volutatio, 
et trepidatio. At(|ue etianisi quis sobrius (ut sibi vi- 
deri possit), et civilis prudentije diffidentiam ad Inec 
traiisfereiis, existimet ha‘C qiue dicimus votis similia vi- 
deri, qua3que spei nirnis indulgeant ; revera autem ex 
pliilosopbije statu mutato nil aliud secuturum quam ut 
placita fortasse transferantur, res autem humaine iiiliilo 
futurai siiit auctiores ; liuic fidem, ut putamus, faeiemus, 
nil minus agi quam ])laeitum aut sec tarn ; nostramque 
rationeiii ab iis quiu liucusque in ])liiIosophia et scientiis 
proebita sunt toto genere difterre ; oj)erum autem cer- 
tissimam inessem sponderi, ni homines museum sive 
segetem lierbidam demetere prseoccuparint, atque af- 
fectu puerili et conatu fallaci operum pignora intem- 
pestive captaverint. Atque ex his quaj diximus per- 
tractatis, satis cautum de })rfiejudicio fore existimamus 
illius generis quod ex prava et iniqua rei quae adducitur 
perceptione conflatur, atque una secundam partem, 
quam praeparantern appellamus, absolvi ; postquam et 
ex parte religion is, et ex })arte contemplationis abstractae, 
et ex parte prudeiitiai iiaturalis, atque ejus comitatu, 
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(liffidentia et sobrietate et similibns, omnis advcrsa aura 
conticuerit et reflare desierit. Attamen ut omnibus 
numeris completa adliibeatur pra*paratio, illud deesse 
videtur, ut languor ipse mentis et torpor ex rei mirac- 
ulo contractus tollatur. Ha.'C autem mala dispositio 
mentis tantum per causarum indicationem aufortur. 
Sola enim causarum cognitio miraculum rei et stupo- 
rem mentis solvent. Itaque omnes impedimentorum 
malitias et molestias quibus intercliisa pliilosophia vera 
romorata est signabimus, ut minime minim sit Imma- 
num genus erroribus tam diuturnis implicatum atque 
exercitum fuisse. In qua parte, etiam illud opj)ortunc 
ad spem solido argumento fovendam ])atebit, niinirum 
licet vera ilia Natura? Interpretatio quani molimur 
mcrito maxime diflicilis, tainen multo maximam diffi- 
cultatis ])artem in iis subesse qua’‘ in potestate nostra 
sunt atque corrigi possunt, non in iis qiue extra potes- 
tatem nostram sita existunt ; in monte (inquam), non 
in rebus ipsis ant in sensu. Quod si cui supervacua 
videatur accurata ista nostra quam adbibeinus ad men- 
tes ])raq)arandas diligentia, atque eogitet lioc quiddam 
esse ex pompa et in osttmtationem compositum, itacjue 
cupiat rem ipsani, missis arabagibus et pnestructionibus, 
simjdieiter exliiberi ; ccrte optabilis nobis Ibret (si vera 
esset) hujusmodi insimulatio. Utiiiam enim tam ])ro- 
clive nobis esset diflicultates et impedimenta vincere, 
quam fastum inanem et falsum apparatum deponere. 
Verum hoc velimus homines existiment, nos baud in- 
explorato viam in tanta solitudine inire, ])rmsertim cum 
argumentum hujusmodi j)ne manibus habeamus, quod 
tractandi imperitia perdere et veluti exponere nefas sit. 
Itaque ex peiq)enso et perspecto tam rerum quam ani- 
morum statu, duriores fere aditus ad hominurn mentes 
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quam acl res ipsas invenimiis, ac tradendi labores in- 
veiiiendi laboribus baud multo leviores experimur, at- 
que, quod in iiitellectualibus res nova fere est, morein 
geriinus, et tain nostras cogitationes quam aliorum 
siinul bajulamus. Ornne enim idolum vanuin arte 
atque obsequio ac debito accessu subvertitur ; vi et con- 
tentione atque incursione subita et abrupta efferatur. 
Neque lioc ideo tantum fit, quod lioniines vel adinira- 
tione autliorum captivi, vel propria fidiicia tuniidi, vel 
assuetudine quadam renitentes, se a^quos ])raibere noliiit. 
Si quis libentissime sibi a*quitatein iniperare voluerit 
atque omne pnejudicium veluti ejiiraverit, tarnen ettali 
mentis dis])ositioni neutiquam propterea fidere oporteret. 
Nemo enim intellectui suo ex arbitrio voluntatis suas 
imperat, neque pliilosojdioruin (ut projilietarum) spir- 
itus j)liiloso])liis subjecti sunt. Itaque non aliorinn 
a^quitas aut sinceritas aut facilitas, sed nostra j)ropria 
cura atque morigeratio et insinuatio nobis ])ra‘sidio esse 
possit. Qua in re aceedit et alia qujediim difftcultas ex 
moribus nostris baud parva, quod eoiistantissiino deereto 
nobis ipsi saneivimus, ut candorem nostrum et sim- 
plieitatein perpetuo retineanius, nee })er vana ad vera 
aditum quieramus, sed ita obse(juio nostro moderemur, 
ut tamen non per artificium aliquod vafruni aut impos- 
turam aut aliquid simile imposturic, sed tantunnnodo 
per ordinis lumen et per novoruin sujier saniorein par- 
tem veterum solertein insitioneni, nos nostrorum voto- 
rum compotes fore speremus. Itaque eo redimus, ut 
banc })raimuniendi diligentiam minorem potius ])ro 
tantis difficultatibus, quam minus necessariam esse judi- 
cemus. Missa autem jam parte jineparante, ad jiartem 
info rinan tern veniemus, atque artis ipsius quam adduci- 
mus figuram simplicem et nudam proponemus. Quae 
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ad intellectum perficiendum ad In terpretationem Naturae 
faciunt, dividuntur in tres ministrationes ; ministratio- 
nem ad Sensum, ministrationem ad Memoriam, et minis- 
trationein ad Rationem. In ministratione ad Sensum 
tria docebimus. Primo, quomodo bona notio coiistitua- 
tur et eliciatur, ac quomodo testatio sensus, quae semper 
est ex analogia liominis, ad aiialogiam mundi reducatur 
et rectificetur ; neque enim multum sensui tribuimus in 
perceptione imniediata, sed quatenus motum sive altera- 
tionem rei manifestat. Secundo, quomodo ea quae sen- 
sum efFugiuiit, aut subtilitate totius corporis, aut partiuin 
minutiis, aut loci distantia, aut tarditate vel etiam velo- 
citate motus, aut farniliaritate objecti, aut alias, in ordi- 
nem sensus redigantur, atque ejus judicio sistantur ; ac 
insuper in casu quo adduci non })ossuut, quid faciendum, 
atque quomodo huic destitution! vel per instrumeiita vel 
per graduum observationem peritam vel per corporuin 
proportionatorum ex sensibilibus ad iiisensibilia indica- 
tioiies vel per alias vius ac substitutiones, sit subvenien- 
dum. Postremo loco de historia natural!, et do modo 
experimentandi dicemus, qualis sit ea historia natural is 
quae ad philosopliiam coiidcndam sufficere possit; et 
rursus qualis expcrimentatio deficiente historia neces- 
sario sit suscij)ienda : ubi etiam quaedam de ])rovocanda 
et figeiida attentione admiscebiinus. Multa enim in his- 
toria naturali atque experimentis, notitia ipsa adesse 
jampridem, usu abesse solent, propter vim animi appre- 
hensivam miiiime excitatam. His tribus ministratio ad 
sensum absolvitur. Aut enim sensui materia praebetur, 
aut juvamentuin ; nimirum vel ubi deficit, vel ubi 
declinat, Materiae, historia et experimenta ; defectui 
sensus, substitutiones ; declination!, rectificationes de- 
bentur. Ministratio ad Memoriam hoc officium praes- 
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tat, ut ex turba rerum particularium et naturalis liis- 
toria? generalis acervo particularis liistoria excer})atur, 
atque disponatiir eo ordine ut judicium in earn agere et 
opus suum exercere possit. Etenim vires mentis sobrie 
asstimandic, neque sperandum et e^e in rerum infiiiitate 
discurrere possint. Manifestum autem est, memoriarn 
turn in rerum multitudine compreliendenda incapacem 
et incompetentem, tuiii in reruin delectu qine ad inquisi- 
tionem aliquam definitam faciant suggerendo, impara- 
tain atque inhabilem esse. Quod autem ad })riu.s malum 
attinet, facilis est medendi ratio ; nnico enim remedio 
absolvitur ; ut nulla nisi de scri])to inquisitio aut inven- 
tio recij)iatur. Perinde enim est ut quis Interpreta- 
tionem Naturae in aliquo subjecto memoria sola nixus 
eom[)lecti velit, ac si coin})utationes ephemeridis memor- 
iter tenere aut j)erficere tentet. Quinetiam satis liquet 
quantum memorije et mentis discursui tribuamus, cum 
nec de scripto inventionein, nisi per tabulas ordinatas, 
probemus. De ])osteriore igitur magis laborandum. 
Atque certe postquam subjectum inquisitioni constitu- 
turn et terminatum sit atque a corpore rerum abscissum 
et inconfusum constiterit (in quo liabemus nonnulla 
(]uai utiliter pra3cipiamus,) ministratio ista ad memoriarn 
tribus operis sive ofliciis constare videtur. Primo, do- 
cebimus qualia sint ea qme circa subjectum datum sive 
pro])ositum (discurrendo per historiain) inquiri debeant, 
quod est instar Topicie. Secundo, quo ordine ilia dis- 
poni oporteat, et in tabulas digeri. Neque tamen ullo 
mode speramus verarn rei venam quae ex analogia uni- 
versi sit, jam a prineijno inveniri posse, ut earn j)artitio 
sequatur ; sed tantum appawntem, ut res aliquo modo 
secetur in partes. Citius enim emerget veritas e falsi- 
tate quain e confusione, et facilius ratio corriget parti- 

TOL. VII. 4 
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tionem qiiam penotrabit massam. Tertio itaque osteii- 
demus, quo modo et quo tempore in(]iiisitio sit r(*iiite- 
granda, et cliartie sive tabulie pra^cedentes in eliartas 
novellas transportandse, et quoties inquisitio sit re])e- 
tenda. Eteniin primas cliartarum series \ el seqiielas 
super ])olos mobiles ^erti statuimus, et tanturn ])roba- 
tiones esse et tentaiiientaiiKiiii^itioiils ; sifjiildi*m meiitom 
in naturam reriiin jus suum ])ers(‘(jui et obtiiiere posse, 
nisi re])etita aetioiie, ]>laiie dllHdiiiuis. Itacjue minis- 
tratio ad meiiioriain tribus (^nt dixiinus) doetrinis absol- 
vitor ; de loeis inveiiiendi, de. metliodo eoiitabulaiidi, 
et de inodo instaurandi inquisitiouem. Suj)crest minis- 
tiatio ad Ratioiieiii, cui luiiiistratioiies dii;e ])riores sub- 
ministraiit. Nullum eniin per eas cM>nstituitur axioma, 
sod tantuiii notio simplex cum bistoria ordinata ; certe 
verificata per miiiistrationem ])rimam, atque ita reprm- 
sentata ])er secuudam, ut taiiquam in ])otestate nostra 
sit. Atque miuistratio ad rationem ea maxime ))robari 
meretur, qua* rationem ad opus suum exe(]uendnm el 
finom obtinendum optime juvabit. Opus autem rationis 
natura unicum ; fine et usu geminum est. Aut enim 
scire et amtonplari^ aut n^ere et ejjflren\ lioniini ])ro fine 
est. Itaque aut causm expetitur cognitio et eontem- 
platio ; aut effeeti ])otestas et eof)ia, Quamobrem dati 
effe(‘tus vel natui-a* in quovis subjecto causas iiosse, in- 
tciiitio est liumame sclentijx;. Atque rursus, super datain 
materim basin effectum quodvis sive naturam (inter 
terminos possibilis) imponere vel superinducere, intentio 
est Iiumanm potentia*.i Atque ba- intentiones, acutius 
luspicienti et vere mstiinanti, in idem coincidimt. Nam 
quod in contemplationc instar causm est, in operatione 
est instar medii ; scimus cnim per causas, operamur per 
media. Et certe si media universa quic ad opera qiueli- 
- pi'cvscntioi m Gruter. 
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bet ro(|uiruntur lioniini optato ad manum suppeterent, 
nil opus foret magiiopere ibta separatim tractare. 
Veruiu cum operatio liuiuana in inulto majores an- 
gustias compellatur qiuim scientia, propter indi\idui 
multi} )lices necessitates et iiiopias ; adeo ut ad ])artem 
operatlvam requiratur s;c])ius non tarn sapieiitia univer- 
salis et libera de eo (juod fieri })()test, i}uam ])rudentia 
sagax et solt'rs ad dt‘lectum eoriim quie ])rjvsto sunt ; 
ista tractatu felicius disjungi consentaiieum est. Quare 
et miiiistratioiiis eandem partitionem fiiciemus, ut aut 
])arti coiitcanplativm aut activa^ ministretur. Atcpie 
quod ad partem contenqdativam attiiiet, ut verbo dica- 
mus, in uno ])lane sunt omnia. Hoc. i])sum non aliud 
est, t{uam ut verum coiistituatur axioma, sive idea^ 
copulata ; Inec enim est veritatis |)ortio solida, cum sim- 
plex iiotio iiistar su])erficiei videri ])ossit. lloe auteni 
axioma non elicitur aut effbrmatur, nisi })er inductionis 
formam legitimam et })ropriam ; qme expericntiam sol- 
vat et separet, atcpu* ])er exclusioues et rejectiones 
debitas iiecessario coucludat. Vulgaris autein inductio 
(|ua tamen priuci})iorum ipsorum })robatioues petun- 
tur) puerile quiddam est, et precario eoncludit, peric- 
ulo ab iiibtautia contradictoria exposita ; adeo ut dia- 
lectici de ea nec serio cogitasse videantur, fastidientcs 
et ad alia pro|)erantes. lllud interim manifestum est, 
qucT. per inductionem cujusvis generis concluduntiir, si- 
mul et iiiveniri et judicari, nec a ])rincipiis aut me- 
diis pendere, sed mole stare sua, neque aliunde pro- 
bari. Multo magis necesse est ea quie ex vera in- 

1 Gruter’s copy has ulcm copulata ; obviously a misprint, wlndi Illa< k- 
bourn attempted to correct by silently substituting^ copulaium , a leading? m 
which all subseciueiit editors have acquiesced, including M. Bouillct 1 
cannot doubt however that the error was in uhtn, and that the reading 
which I have introduced into the text is the true one. 
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ductionis forma excitaiitur axiomata, esse seipsis con- 
tenta, atque ipsls priiicipiis, quae vocantur, certiora 
et firmiora. Atque hoc genus inductionis illud est, 
quod interpretation is formiilam appellare consuevi- 
mus. Itaque prae omnibus doctrinam de constitutione 
axiomatis et formula intcrpretandi diligcnter et per- 
spicue complectimur. Restant tamen qme Imic rei 
serviunt tria inaximi oninino momenti, sine quorum 
exj)licatione inquisitionis istius praescriptum, licet pot- 
estate validum, tamen usu operosum censeri possit. 
Ea sunt, inquisitionis ipsius continiiatio, variatio, et 
contractio ; ut nihil in arte aut abruptum, aut incon- 
gruum, aut pro humarue viUe brevitate longum reliii- 
quatur. Docebimus itaque ])rimo usum axiomatum 
(jam per formulam inventorum) ad alia axiomata in- 
quirenda ct cxcitanda, qme superiora et inagis generalia 
sint : ut per veros et nusquam intermissos gradus scahu 
adscensoriae ad unitatem naturae perveniatur. In quo 
tamen adjicienius modum eadem axiomata superiora 
per experientias primas examinandi ct verificandi, ne 
rursus ad conjecturas et probabilia atque idola })rolaba- 
mur. Atque lia^c est ea doctrina, quam inquisitionis 
continuationem appellamus. Variatio autem inquisi- 
tionis sequitur naturam diversam, aut causarum qua- 
rum gratia inquisitio instituitur, aut rerum ij)sarum sive 
subjectorum in quibus inquisitio versatur. Itaque mis- 
sis causis finalibus, qua3 naturalem philosophiam prorsus 
corruperunt, initia sumemus ab inquisition e A^ariata sive 
accommodata formarum ; qua3 res pro desperata hueus- 
que abjecta est, id(jae merito. Neque enim ulli ob- 
venire possit tanta facultas aut felicitas, ut ex anticipa- 
tionibus et dialecticis argumentation ibus alicujus rei 
formam eruat. Sequentur inquisitiones materiarum et 
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efficientium. Cum autem efficientia et materias dici- 
mus, non efficientia remota aiit materias communes 
(qualia in di sputa tionibus agitantur), sod efficientia 
propiora et materias praeparatas intelligimus. Id ne 
siepius subtilitate inutili repetatur, inventionem latentis 
processus subtexemus. Latentem autem processum ap- 
pellamus seriem et ordinem mutationis ; rem scilicet 
ex efficientis motu et materiae fluxu conflatam. Quag 
autem secundum subjecta fit inquisitionis variatio, ex 
duabus rerum conditionibus ortum habet ; aut ex na- 
tura siinplicis et compositi (alia enim accommodatur 
inquisitio ad res simplices, alia ad compositas et decom- 
positas et ])erplexas), aut ex bistori® coj)ia et inojua, 
qua*, ad inquisitionein j)eragendam parari possit. Ubi 
enim liistoria abundat, expedita est ratio inquisitionis ; 
ubi tenuis est, in arcto est labor, et multifaria indus- 
tria et arte opus habet. Itaque per ista quse jam dicta 
sunt tractata, variationem inquisitionis absolvi putamus, 
Restat inquisitionis contractio, ut non tantum in inviis 
via, sed et in viis compendium, et tanquam linea recta 
quje per ambages et flexus secet, ex indiciis nostris in- 
notescat. Hoc autem (veluti et omnis ratio compen- 
diaria) maxi me in rerum delectu consistit. Duas autem 
invenimus veluti rerum pra^rogativas, qua3 ad inquisi- 
tionis compendia ])lurimum faciunt ; Pnerogativam In- 
stantiae, et Praerogativam Jnquisiti. Itaque docebimus 
primo quales sint ilhe instantiae, sive experimenta, quag 
ad illuminationem pne cajteris excellant, adeo ut paucag 
idem quod aliaj plures pragstent. Hoc enim et moli 
ipsius lustorise, et discurrendi laboribus parcit. Deinde 
etiam explicabimus qualia sint ea inquisita, a quibus 
interpretationem auspicari oporteat, utpote qua3 praedis- 
posita sequentibus facem quandam pragferunt, aut ob 
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exquisitam certitudinem in se, aut ob naturain iiiiiver- 
salein, aut ob nccessitatem ad j)robationes ineclianicas. 
Atque hie ministrationi quie ad conteinplativam })arteni 
spectat, finem imponinius. Activaiii aiitein ])artciii ac 
ejus ininistrationem tri])lici doctrina claudeinus, si ])rius 
duo monita ad a])criendas hominuin inontes j)ra*iiiitta- 
mus. Horum primum est, in iiKpiisitioiK' ca (jiuu fit 
per forinulam, inter contemplativnin ])arteni activain 
ipsain ])erpetuo intercurrere. Hoc eniin fert reruiii 
natiira, ut ])ropositiones et axiomata a mn^is general- 
ibus per argiunentationem dialeeticani dedueta (‘t deri- 
vata, ad particularia et oj)era obscure adniodiiin et in- 
certo innuant. Quod autem ex particularibiis axionui 
educitiir, ad nova particularia tanqnain corresi)ondentia 
manifesto et constanti trairiite ducat. Alt(*rum hujus- 
modi est, ut meininerint homines, in inquisitione activa 
necesse esse rem per scalam deseensoriam ( cujus iisuni 
in contem])lativa sustuliniiis) confici. Oninis enini ope- 
ratio in individuis versatur, qu;e infiino loco sunt. Ita- 
que a generalibus per gradus ad ea descendendiun est. 
Neque rursus fieri potest, ut j)er axiomata siiiiplicia ad 
ea ])erveni?ii>^ ; omne enim o])us at(|ue (‘jus ratio ex 
coitione ax’opaiain diveisonun iiistdiniui' et de I'pia- 
tur. Itaquo lure pneTati, ad tvijd'cem illam doeti^»iain 
activam vciremus; qaarmn piima jn’opoiet mocbini in- 
quisitionis d' tinclum et propvium ubi non jam causa 
aut axioma, sed operis abcujus efte(*tio, ex intent ione 
est atque inquisitioni . abjiedtu*. Secundu ostend't mo- 
dum conficiendi tabulas practi(‘as general es, ])er (j[uas 
omnigeme operum dcjsignationes facilius et promptius 
deducantur. Tertia subjungit inodum quondam inqui- 
rendi sive inveniendi o])era, iinperfectum certe, sed 
tamen non inutilem, quo ab experimento ad experi- 
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mentuin procodatiir absque constltutione axioinatis. 
Nam iiuemadmodum ab axiomate ad axioma, ita etiam 
ab experiinento ad ex])erimentuni datur et a})eritur 
qutedam via ad inveniendum instabilis et lul^rica, sed 
tanieii non prorsiis silentio pra3termittenda. Jam igi- 
tur et practicam ministrationem quocpie, quie in dis- 
tributiune ultima posita est, absolvimus. Atque ha3C 
est Imjusce secundi libri aj)erta et brevis delineatio. 
Quibus explicatis, Tlialamuin nos Mentis Humana^ et 
Llniversi, pronuba divina bonitate, plane constituisse 
confidimus. Epitlialainii autem votum sit, ut ex eo 
conmibio auxilia liumana, tanquam stirps lieroum, quae 
necessitates et miserias liominum aliqua ex parte debel- 
lent I't doment, suscipiatur et deducatur. Sub finem 
tamen qua*dam do laborum consociatione et successione 
snbjiciemus. Tunc eniin demum homines vires suas 
noscent, cum non eadem infiniti, sed omissa alii praes- 
tabunt. Ne(|ue sane de futuris aetatibus spem abjeci- 
mus, quin exoriantur qui ista a tenuibus profecta initiis 
in inajiis j)roveliant. lllud cnim occurrit, hoc quod 
a^itur, ob boni naturam eminentem, manifeste a Deo 
esse. In divinis autem o])eribus minima quaeque prin- 
cipia cveiitimi trahunt.^ 

KED \RrTlTTIO PHILOSOniT ARUM. 

Atque ill redargutioiie ipsa ])hiIoso})hiarum quam 
paramus, nescimus fere quo nos vertamus, cum via 
quie aliis in confutationibus patuit nobis interclusa sit. 

1 Hore the Delineation ends, and the work itself bepfins, with the fir-.t 
])art of th(* Pots J)eRiri(en»; nwmvXy the Pednrgvtio PhiloRophiarum. The 
11,11 leian MS (whioli bef^iii'^ with the words I)um hcpc tr<irtare?n, in pa^e 
57 and enables us to complete this fraf>:ment) bears tluat title, and this 
seems to be the proper place tor the introduction of it, though there is no 
title here in the original, but only a fresh paragraph. 
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Nam et tot et tanta se ostendunt crrorum agniina, ut 
ea non strictim sed confertim evertcre et suininovore 
necesse sit ; et si propius accedere et cum singulis nia- 
num conserore velimus, id frustra fuerit ; siiblata dis- 
putationis lege, cum de ])rincipiis non con‘^entiamiis ; 
et multo magis, quod ipsas probationum et demonstra- 
tionum formas et ])otestates rejiciamus. Quod si (id 
quod solum relinqui videtur) ea qua‘ nos asserimus a 
sensu ipso et experientia educere et excitare connita- 
mur, rursus eodcm rcvolvimur ; et obliti eorum qua? 
de animorum praq)aratione dicta sunt, contrariain in- 
gressi viam inveniamur ; nam in res i])sas abrupte et 
directo incidamus, ad quas viam (piandam aperiri et 
substerni, propter obfirmatas animorum pra‘occu])a- 
tiones et obsessiones, necesse esse decrevinius. Sed 
tarnen proptcrea ipsi nos minime deseremus ; sed a li- 
quid comminisci et tentarc quod ]>roposito nostro con- 
sentaneum sit conabiinur ; turn signa qUcTedam addu- 
centes, cx quibus de pbilosopbiis judicium fieri ])0&sit ; 
turn interim inter ipsas pbilosopbias, portenta crrorum 
nonnulla, et mera animorum ludibria, ad earum au- 
thoritatem labefactandam notan tes. Neque tam(‘n nos 
fugit, fortius hujusmodi crrorum tera^ figi, quam ut 
eis per satyrarn derogetur ; pnesertim cum viris doctis 
non sit nova aut incognita ea confidentim et jactantia‘ 
species, qua' opiniones abjicit, non frangit. Sed nec 
nos aliquid levius aut inferius quam pro rei qme agitur 
majestate affercinus, neque ex hoc genere redargutionis 
prorsus fidem facere, sed tantum })atientiam et a'qua- 
nimitatem, idque in ingeniis tantum altioribus et firini- 
oribus, conciliare speramus. Neque enim quispiam ex 
isto assiduo et perpetuo crrorum contubcrnio ita se 

^ aera m Gruter. 
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reciporo potest, ct acl nostra cum tunta benevolcntia et 
animi magnitudine accedere, ut non cupiat habere in 
teriin (^003 de veteribus et reccptis cogitet et oi)inetur. 
Sane in tabellis non alia inscripseris, nisi priora delev- 
cris ; in mente a^gre priora deleveris, nisi alia inscrip- 
seris. 

Itaquo hnio desiderio siibveniendum pntaviinns, at- 
que ]ia‘c prorsus eo spectant (iit quod res est a})erto 
elo(jnainur) ut volentes ducant, non ut nolentes tra- 
hant. Omnem violentiam (ut jam ab initio professi 
sumus) abesse volumus: atque quod Borgia facete de 
Caroli Octavi cxj)editione in Italiarn dixit, Gallos ve- 
nisse in manibus ci’ctain tenentes, qua diversoria nota- 
rent, non anna, quibus perrumperent ; similem quoque 
inventoruin nostrorum et rationem et successum aniino 
j)ra‘cij)iinus ; nimirimi ut j)otius animos horninuni ca- 
paces et idoneos se])onere et subire possint, quain contra 
sentientibus niolesta sint. Verum in liac parte de qua 
jam locpiimur, qiijc ad redargutionem ])liilosoj)liiarum 
pertinet, feliciter sane levati sumus, casu quodain op- 
portuno et mirabili. Nam ^ duni luec tractarem, inter- 
venit amicus mens quidam ex Gallia rediens, quein cum 
salutassem, atque ego ilium, ille me, de rebus nostris 
faniiliariter interrogassernus : Tu vero, inquit, vacuis 
tuis ab occupation! bus civilibus sj)atiis,^ aut saltern re- 
mittentibus nogotiis, quid agis ? Opportune, iiupiam ; 
nam ne nihil ^ me agere existimes, meditor Instaura- 

1 Here boffins the llarleian MS : the title livdnvffutio Phdosoj>huirum 
being inseited at the head of it, but in a eoinparatively modern hand. 
Whether it bore that title originally must remain cloubttui, the cover (it it 
ever had any) being lost. 

2 The woid spatits is cros'^ed out in the MS., and substituted 

in Bacon’s hand. It is the only correction whieh Gruter’s copy does not 
contain 

8 ml in MS. 
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tionein PhilosopliijB, qua)^ iiiliil inanis aut abstracti 
liabeat, qua^que vitiii humanai conditiones in melius 
proveliat. Honestum profecto opus, inquit: et quos 
socios liabes ? E^o certe, inquain, in summa solitudine 
versor.2 Dura) inquit, partes tua) sunt ; et statiiii ad- 
didit ; Atque tainen scito lia‘C aliis cura? esse. I'um 
ego la‘tatus, Aniinam, inquain, reddidisti.^ Ego eiiiiii 
hoc animo pra'ceperam, foe turn meum veluti in eixniio 
periturum.^ Vis, inquit, ut tibi narrem qine mild in 
Gallia circa liujusinodi negotiuni evenenint ? Liben- 
tissiine, inquam, atque insuper gratiain liabebo. Tuin 
retulit se Parisiis vocatum a quodam ainico suo, atque 
introductum in cousessum viroruin, qualem, inquit, vel 
tu videre velles ; nihil ^ in vita mihi aceidit jucuiidius. 
Erant autein oirciter quinquaginta viri, neque ex iis 
quisquain adolescens, sed ouiiies adate provectiores ; 
quique vultu ipso dignitatem cum ])robitate singuli ])ra) 
se ferrent. Inter quos aiebat se cognovisse nonmillos 
honoribus ])erfunctus, atque alios ex senatu ; etiani 
antistites sacrorum insignes, atque ex omni fere online 
eminentiore aliquos. Erant etiam quidam, ut aiebat, 
peregrini ex diversis nationibus. At(pie cum ® ]n*inio 
introiisset, invenissc^ eos lamiliariter inter se colloquen- 
tes ; sedebant tamen ordine sedilibus dispositis, at* veluti 
adventum alicujus expectantes. Neque ita inuito post 

1 ejusmorh quce in MS. 

2 E(jo (efit, inqmnn, jivqfecto vullos : qmn nec qiievqnaiii hafna quacwni 
famiUanter de hujusiuodi rtbus collvqui qmsuti. ut me salltiu ijcj)licaa et 
exacaa?n — MS. 

8 Guttula, inquam, me ORpersisti atque animam reddnhstt. — MS. 

4 Eijo enim anum quandam fatidu am mm itu pndeni conrtnt, quce mild 
nticia quid obmurmurans vaticmaia eat faitum meum in solUudine q^^'i'durum. 

— MS. 

5 7idiil enim. — MS. 6 cum die, — MS. 

7 invenii. — MS. 
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ingressum ad eos viruin qucndam,^ aspectus (ut ei vide- 
batur) admodum placidi et sereni ; nisi quod oris com- 
positio crat taiKjnam iniserantis ; cui cum omnes assur- 
rexisseiit : II le circ*ums])iciens et subridens, nunquam, 
inquit, cxistimavi potuisse fieri, ut otiuin omnium ves- 
triim, cum singulos recognosco, in unum atque idem 
temj)us coincident ; id(pie quomodo evenerit, satis mi- 
rari non possum. Cumque unus ex coetu respondisset, 
eum i])suin hoc otium illis fecisse, cum qua) ab ipso^ 
exspectarent illi ducerent omni negotio ])()tiora : Atque 
(ut video) inquit, universa ilia jactura ejus quod hie 
coiisiinietiir temj)oris, quo certe vos soparati multis mor- 
talibus profuissetis, ad meas ratioiies accedet. Quod si 
ita est, videndum ])rofecto ne vos diutiiis merer ; simul 
consedit, absque suggosto aut cathedra, sed ex tTquo 
cum ca'teris ; at(|iie hujusmodi quaidam apud eum con- 
sessiim verba fecit. Nam aiebat qui luec narrabat, se 
ilia turn excepisse ut j)otuit; licet cum a})ud se una 
cum illo amico suo, qui eum introduxerat, ea rccognos- 
ceret, fateretur ea longe inferiora iis (jum turn dicta 
cssent visa esse. Exemplum autem oration is, ^ quod 
circa se habebat, proferebat. Hind ita scriptum crat : 
Vos certe, filii, homines estis: hoc est, ut ego existimo, 
non aniin antes erecti, sed Divi mortales.^ Deus, mundi 
conditor et vestrum, animas vobis donavit mundi ij)sius 
capaces ; nec tameii eo ipso satiandas. Itaque fidem 
vestram sibi seposuit et retin uit,® mundum sensui at- 
tribuit ; neutra autem oracula clara esse voluit, sed in- 

1 inr/ressus esf ad eos vir qmdam, — MS. 

So MS. Gruter’s co]>y has ilh. 

8 oratumis^ quam excepernt — MS. 

4 homines estis et morlales ; nec conditionis vestree tantum pmniteat si natuia 
vestrw satis memmeritis — MS. 

5 et retmuit omitted m MS. 
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voluta ; neque qiieri potestis si vos exerceat,^ qiiando 
quidem excellentiam rerum rcpendat.^ Atque de rebus 
divinis optima de vobis spero; circa humana autem 
metuo vobis, ne diuturnus error vos usucej)erit. Ex- 
istimo enim hoc a[)ud vos penitus credi, vos statu uti 
scientianim florente et bono. Ego rursus moneo vos, 
ne eorum qiue liabetis aut copiam aut utilitatem, quasi 
ad magnum aliquod fastigium evecti et votorum com- 
potes aut laboribus perfuucti acci})iatis. ld(]ue sic con- 
siderate ; si ^ omnem illam scriptorum vari(*tatem qua 
scientiic tument et luxuriantur excutiatis, et de eo quod 
afFerunt scrij)ta illa^ interpelletis et stricte et presse 
examinetis, iibiqiie reperietis ejusdem rei repetitioiies 
infinitas ; verbis, ordine, exemplis, atque illustratione, 
diversas ; reruin suuima et pondere ac vera ])otestate 
prailibatas ac demum fere® iteratas ; ut in ])omj)a ])au- 
pertas sit, et in rebus jejunis fastidium. Atque si 
vobiscum fomiliariter loqui et jocari liac de re liceat, 
videtur doctrina vestra ccenje illius® hosj)itis Clialci- 
densis simillima, qui cum interrogaretur unde tarn varia 
venatio, respondit, ilia omnia condimentis ex mansueto 
sue esse facta. Neque enim negabitis universam istam 
coj)iain nil aliud esse quam portionem qiiandain ])liilo- 
sophia*, Gnecoruin ; eamciue certe minime in saltu aut 
sylvis natura* nutritam ; sed in scholis et cell is, tan- 
quam animal domett icum saginatum. Si enim ® a (irae- 
cis iisque ])aucis abscedatur,® quid tandem habent vel 
Romani vel Arabes vel nostri, quod non ab Aristotelis, 

1 ut vos exerceret — MS. 2 rependeret. — MS. 

8 m omnem. — MS. 

4 ejccutiatis et . . . scripta ilia omitted in MS. 

6 acpUine iii MS. 6 itn MS. 

7 condimentis omitted m MS. 8 diuxl st, MS. 

8 abscedatis — MS. 



REDARGUTIO PHILOSOPHIARUM. 


61 


Platonis, Hippocratis, Galcni, Euclidis,^ Ptolemsei in- 
ventis derivetur, aut in eadem recidat? Itaqne videtis 
divitias vestras esse paticomm census ; atqne in sex 
fortasse hominum cerebellis spes et fortunas omnium 
sitas esse.^ Neque vero idcirco Devis vobis animas ra- 
tionale^ indidit, ut Autboris vcstri j)artes ^ (fidem scilicet 
vestram quae Deo et^ divinis debetur) liominibus differ- 
retis : neque sensus inforniationem firmam et validam 
attribuit, ut paiicorum hominum opera, sed ut ipsius 
Dei o])era,^ Cadum et Terram, contemplaremini ; lau- 
des t'jus® celebrantes, et liymnum conditori^ vestro 
canentes, iis^ etiam viris, si placet (nihil enim obstat), 
in chorum rece])tis.^ Quinetiam ista ipsa doctrina, 
usu vestra, origine Grara, qua^ tanta })ompa incedit, 
quota j)ars fuit ilia &a})ientim Grie(‘orum ? Ea enim 
varia fuit ; varietas autem ut veritati non acquiescit, 
ita nec errorem figit ; sed ad vc*ritateni est instar iridis 
ad solem, qua^ omnium imaginum est inaxime infirma 
et quasi deperdita, sed tanien imago. Verum et banc 
quoque varietatem nobis extinxit (Gnecus et ipse) 
Aristoteles : credo, ut discipuli res gestas a‘(|uaret. 
Atque discipuli j)ra‘conium (si recte memini) tale c*el- 
ebratur : 

Felix terrarum priedo, non utile mundo 
Kditus exenipluin, terras tot posse sub uno 
Esse viro. 

An et magister, felix doctrinae prtedo ? Acerbe illud, 

1 In the MS. Fiichdis is inserted between the lines in Bacon’s hand. 

2 /toque videiis in sex fortasse hominum < erehellis et ammuhs sjies U for~ 
tunas vestras sitas esse — MS. 

8 suas partes. — MS. ^ et omitted in MS. 

6 sua dernurn opera. — MS. ® suns in MS. 

7 authori. — MS. 8 his. — MS. 

9 acceptis. — MS. Here Gruter’s copy ends. 
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sed quse sequuntur optime. Nullo enim mode illo utilis 
rebus liumanis, qui tot egregia iiigenia, tot (iiupiani) 
libera capita in servitutem redegerit. Itaqnc, filii, 
de copia vestra audistis quaiii arcta, qnain ad ])auco.s 
redacta. Divitia* enim vestige sunt paiicorum census.’ 
De utilitate jam attendite. At ([uem tandem ad i turn 
ad mentes et sensns vostros, non dicam iin])otrabinHis 
(vos enim benevoli ), sed strnemns ant inacliinabimur, 
I'es siquidem difficilis? Quo foniite, qua accensione 
lumen vobis innatum excitabinuis, idqiie a ])ra‘stigils 
liimlnis adventitii et Intusi liberabimns ? Quomodo, 
inqnain, nos vobis dabimns, ut vos vobis reddainus? 
Infinita prajudicla facta snnt, opiniones liaustas re- 
ce})ta*, sparsic. Tbeologi multa e jdiilosopliia ista sua 
fecerunt, et spcculativam quandam ab ntra(]ue doctrina 
coaginentatam condlderunt. Viri civiles, qui ad e\ls- 
timationis sua* fructum pertinere putant nt do(‘ti lia- 
beantur, multa ubi<pie ex eadem scriptis suis et ora- 
tionibus ins])ergunt. Etiani voci‘s, filii, et verba ex 
dictamine ejusdem idiilosopbia*, et secundum ejus ])ra‘- 
scripta et placita, ap])osite conficta sunt ; adeo ut si- 
mul ac loqui didiceritis (felicem dicam an inleliceni) 
banc errorum Cabalam liaurire et imbibere nec'Csse 
fuerit. Necpie lia*c tantum consensu singulorum fir- 
mata, sed et institutis academiarum, collegiorum, ordi- 
num, fere rerumpublicarum, veluti sancita est. Iluic 
itaque jam subito rcnunciabitis ? idne sumns vobi? 
authores? Atqui ego, filii, hoc non ])ostulo, ne(|U( 
hujusmodi pbilosopliim vestra* fructus moror, ant eo^ 
vobis interdico, ne(|ue in solitudinem ali(|uam vos ab* 
ripiani. Utimini plulosoplna quam liabetis, disputa- 

1 This sentence is underlined in the MS. In (Iruter's copy it is intro 
duced before and would probably liavc been omitted here. 
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tioncs vcstras ex ejus nberibus alitc, sermoncs ornate, 
graviores apud vulgus bominum hoc ij)so nomine es- 
tote. Neque enim })bilos()pbia vera ad lisec mnltum 
utilis vobis erit : non priesto est, nee in transitu capi- 
tur, iK'c ex j)nenotionibns intellectui blanditur, non 
ad Yiilgi captain (nisi per utilitatem et opera) des- 
cendit. Servate itaque et illain alteram, et prout 
commodum vobis (*rit adhibetc : atque aliter cum na- 
tura, aliter cum populo negotiamini. Nemo enim est 
qui plus multo quam alius qiiis intelligit, (juin ad 
minus intelligentem taiupiam ])ersonatus ^ sit, ut se 
cxuat, alter! det. Verum illud vos familiariter ])ro 
more nostro moneo, Habete Laidem dummodo a Laide 
non liabeainini.^ Judicium sustim^te ; aliis vos djite, 
non dedite ; et vos melioribiis servate. Atque viile- 
mur minus (piiddam vobis im])on(‘re,^ quod ]ia*c qum 
in manibus liabetis usu vobis (‘t lionore manebunt ; 
ideofpie a'quiore aniino passuri estis, eadem d(^ veritate 
et utilitate in dubium vocari. Verum etiamsi vos 
o])tiine animati essetis, ut qua'cumjue bactenus didi- 
cistis aut credidistis, spretis o])inionibus ac etiam rati- 
onibus vestris jirivatis, vel boc ij)SO loco dejiosituri 
sitis, modo de veritate vobis constaret ; attamen liac 
quocpie ex parte lueremus ; neqiie babemus fere quo 
nos vertamus, ut fidem vobis rei tain inopinata' et 
nova* faciamus. Certe disputationis lex peiiitus sul)- 
lata est, cum de ])rincij)iis nobis vobiscum non con- 
veniat. Ktiam spes ejusdem pra*cisa est, quia de 
demonstrationibus qiue nunc in usu sunt diibitatio 

1 Compare De, Lit Nat. Sentcntia'^ XII. • Pnvatn Nvyotai ]H*rbOiiatuii 
admiuifitret, reriini famen provii^m suhvenerans. 

2 Diog. Laert. m Aristippo — li L. E. 

8 Atque respirare mihi nonnihil videmim, was the original reading of the 
MS. 
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injecta est, atque accusatio suscepta. Atque hoc ani- 
morum statu veritas ipsa vobis non tuto coinmittitur. 
Itaque intellectus vester praeparandus anteqiiain do- 
cendus, animi sanandi anteqiiam cxercendi sunt, area 
deni quo purganda antequam inaidificanda : atque ad 
hunc finein hoc tempore convenistis. Qua igitur in- 
dustria aut commoditate hoc negotium discutiemus aut 
agemus ? Non desperandum. Inest profecto, filii, 
animaci humanse, utcuiique occupatai et ohsessaj, aliqua 
pars intellectus f)ura et veritatis lios})ita ; estque ad 
earn aliqua molli clivo orbita dedut'ens. Agite, filii, 
VOS et ego viros doctos, si quid in hoc gencre suinus, 
exuamus ; et faciamiis nos tanquam aliquos e ])lebe, 
et omissis rebus i})sis ex signis quibusdam externis 
conjecturas capiamus. Ha^c enim saltern nobis cum 
hominibus communia sunt. Doctrina vestra, ut dic- 
tum est, fluxit a Grnccis. Qualis natio ? Nil inihi 
rei cum convitio est, filii ; itaque qiia^ de ea dicta sunt 
ab aliis, nec repetam nee imitabor. Tantum dico cam 
nation em fuisse semper ingenio prrpproperam, more 
professoriam ; qune duo sapiential et veritati sunt in- 
imicissinia. Nec pneterire fas est verba sacerdotis 
JEgyptii, prajsertim ad \irum e (jivecia excel km tern 
prolata, ab authore ctiam nobili e Gra'cia relata. Is 
sacerdos certe vcriis vates fuit, cum diceret, Vos Graici 
semper j)ueri. Annon bene divinatum est Veris- 
sime certe, Gnecos pueros mternos esse ; idque non 
tantum in historia et rerum memoria, sed multo ma- 
gis in rerum contemplatione. Quidni enim sit in- 
star pueritia^ ea philosojdiia, qme garrire et causari 
noverit, generare et procreare non i)ossit? Disjmta- 
tionibus inepta operibus inanis ? Mernentote ergo (ut 
ait propheta) rupis ex qua excisi estis, et de natione 
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cujus authoritatem sequimini, quod Graeca sit, inter 
dum cogitate. Sequitur temporis nota, qua pliilosu 
pliia ista vestra nata est et j)rodiit. iEtas erat, filii 
cum ilia condita fuit, fiibulis vieina, historiac eirena 
peregrinationibus et notitia orbis parum informata au 
illustrata, qua*que nec antiquitatis vcnerationem ne( 
tem})oruni receiitium copiam liabebat, sed iitraquc dig 
nitato et j)rterogati\^a carebat. Eteiiini antiquis tern- 
poribus credere licet fuisse divinos viros, qui altion 
quam pro homiiium coinmuiii conditione saperent 
Nostram autein a?tatem fiiteri necesse est, pra? ilia d( 
qua loquimur, (ut tacoam ingenioruin et meditationun 
fructus et labores) etiarn duorum fere inille aimorun 
eventis et expcrientia, et duarum tertiarum orbis no- 
titia auctain esse. Itaqne videte qiiain anguste babi- 
taverint vel ])otiiis coiiclusa fuerint illiiis sotatis ingenia. 
si rem vel j)er tempera vel per regiones coinputetis, 
Neque enim millc annoriiin liistoriani, quna digna bis- 
torim nomine sit, liabebant ; sed falmlas ct somnia. 
Regionum vero traetiuim(jue mundi quotam partem 
noverant? Cum omnes liyperboreos JScythas, omnes 
occidentales Celtas, indistincte a])pellarent; nil in Africa 
ultra citimani -®tlilopim partem, nil in Asia ultra Gan- 
gem, multo minus novi orbis provincias, ne per audi- 
tum sane aut fama nossent ; imo et plurima cliniata 
et zonas, quibus populi infiniti sjurant et dogunt, tan- 
quam inhabitabiles ab illis pronuntiatce sint : quin- 
etiam peregrinationes Deinocriti, Platon is, Pythagorae, 
non longinqiue profecto, sed potius suburbanae, ut mag- 
num aliquid celebrantur. Atque experientia, filii, ut 
aqua, quo largior est eo minus corruinpitur. Nostris 
autem temporibus (ut seitis) oceanus sinus laxavit, et 
novi orbes patuere, et veteris orbis extrema undique 

VOL. VII. 5 
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innotesciint, Idque distincte ac proprie. Itaquc ex 
aetatis et tempoi’is natura, veluti ox nativitate et oeni- 
tura philosophiaj vestrae, nil magni do oa Clialdad })r{o- 
dixerint. De hominibiis videanms. Qua in re ()]>timo 
fato hoc fit (neqiio id artificio aliquo nostro cautuin ost, 
sed ipsa res lioc non solum patitur, verum otiain postu- 
lat), ut et illis honor servetur, (*t nos modestiam nos- 
tram tueri et retinere possimus, et tanion fidein lilx’rare. 
Nos enim, filii, nec invidiio nee jactantito nobis conseii 
sumus, nec de ingenii j>alma nec de jilacitoriim regno 
contendimus ; longe alia nostra ratio est et finis, lioe- 
que mox aperietiir. Itaque anti(|ii()rinn ingeniis, 
ccllento, facultati, nihil cletrahinius ; sed generi i[)si, 
vim, institute, authoritati, jdacitis, necessario deroga- 
mils. Iminensum eiiiin est quantum scientiarum ]n’o- 
gressum deprimaiit ; atque opinio eopia* inter inaxiinas 
causas inopim rejieritur. Atque duo sunt viri, filii, 
quorum placita ex libris eoruin jirojiriis haurire licet : 
Plato et Aristoteles : utinam illiid et relitpiorum non- 
nullis contigisset. Sed Aristoteles, Othomannorum 
more, regnare se non ])otuis.s(* existimavit, nisi fra ties 
trucidasset. Idque ei, non statim sane sed ]>ostea, ex 
voto nirnis felieiter successit. De his itaquc duobus 
pauca dicere instituinius. Xenojdiontem autern ter- 
tium non adjungiinus, suavein scrijitorem et virmn 
excellentem. Verum cum illis qui philosojdiiain tan- 
quam ingenii peregrinationem amaiiiam et jucundam, 
non tanquam ])rovinciain laboriosani et sol iei tarn, sus- 
ceperiint, nobis non multum rei est. Itaque hos duos 
viros, Platoncm et Aristotelem, si quis inter maxima 
mortalium ingenia non numeret, aut minus per^jiieit 
aut minus mquus est. Ingenia certe illorum cajiacia, 
acuta, sublirnia. Sed tamen videndum jirimo, ciijus 
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generis philusophantium censeri possint. Invenio enim 
tria genera a}md Graccos eorum qui pliilosopliiaB cul- 
tores liabiti sint. Primum erat sophistarum, qui per 
plurimas civitates instituta profectione, et per singulas 
mansitantes, aclolescentes, recepta inercede, sapientia 
iinbuere professi sunt ; quales fiiere Gorgias, Protago- 
ras, Hippias, quos Plato ubique exagitat, et fere in 
conia‘dia3 morem deridendos propinat. Necjiie enim hi 
rlietores tantum erant, aut orationum conscriptores, sed 
universalern rerum notitiam sibi arrogabant. Secun- 
dum erat eomm qui majore fastu et opinione, locis 
certis et sedibus fixis, scliolas aperiebant, atque placita et 
sectam condentes aut exci])ientes, auditores, sectatores, 
suecessores insuper habebant. Ex quo genere erant 
Plato, Aristoteles, Zeno, Epicurus. Nam Pythagoras 
etiam auditores traxit, et sectam constituit ; sed tradi- 
tionum potius quam disputationum plenam, et super- 
stitioni quam ])hilosoj>]nje ju’opiorem. Tertium autem 
g(‘nus erant eorum, (jui remoto stre})itu et poinpa prof- 
essoria, serio veritatis inquisitioni et rerum contem- 
platioiii dediti, et (tanquam Endymion) solitarii et 
(piasi so})iti, sibi ])hiloso])habantur ; aut adhibitis paucis 
(quibus idem amor erat) in colloquiorum suavitatem, 
destinata perficiebant ; neque Galatea3 more, cujus 
lusus ill undis, dis})utationum j)rocellis se oblectabant. 
Atque tales fuere Empedocles, Heraclitus, Democritus, 
Anaxagoras, Parmenides. Neque enim rejierietis hos 
scholas aperuisse, sed tandem speculationes et inventa 
sua in scripta redegisse, et posteris transmisisse. Nunc 
autem vidctis ccrte, filii, qiiic res agatur. Ego enim 
duo prima genera (utcunque se invicem abnegent et 
proscindant) tamen natura rei ipsius connexa esse 
statuo. Itaque non haesitabo a^md vos dicere, me lo- 



68 


REDARGUTIO rHILOSOPHIARUM. 


cum Platoni et Aristotcli tribuere inter Soj)histas : 
sed tanquam ordinis cmendati et rcformati. Eandem 
eniin rem prorsus video. Aberat fortasse loci mutatio 
et circumcursatio, et iiiercedis indignitas, et inepta os- 
teiitatio ; atque lucet in illis certe (juiddam solennius 
et nobilius ; sed aderant scbola, auditor, secta.^ Ita- 
que genus ipsum profecto cernitis. Jam \ero do viris 
ipsis aliquid separatim dicamus ; institiitum servantcs, 
ut missis rebus ex signis conjiciamus. Itacjiie ab Aris- 
totele exorsi, meinoriam vestram, filii, testamur, si in 
pliysicis ejus et metaidiysicis non sjppius dialecticic 
quam natura* voces audiatis. Quid eiiim solidi ab eo 
sperari possit, qui inundum tanquam e categoriis effo- 
cerit? qui negotium material et vaeui, et raritatis et 
densitatis, per distinctionem Actus et Potential traiis- 
egerit ? qui aniiuie genus non inulto melius quam ex 
vocibus secunda^ intentionis tribuerit ? Veruiii liaic 
ad res ipsas penetrant. Itaque ab liujusmodi sermone 
absistendum. Nam cum eonfiitationem justam insti- 
tuere imniemoris plane sit, ita et opinion es tanti bom- 
inis per satyrain perstringere superbum foret. Signa 
autem in illo non bona, quod ingenium incitatum et 
se proripiens, nec alieiue cogitationis nec proj)riie 
fere patiens ; quod (piaistionum artifex,^ quod contra- 
dictionibus continuus, quod antiquitati infestus et in- 
sultans, quod qua*sita obscuritas est ; alia j)luriina, 
qum omnia magisterium sapiunt, non inqiiisitionem 

1 The words ndtis auttm jno ihsperata liabetur res^ cum venia- 

iis transit ininslitationcm nut de/enstonunstcta'j winch tollowcd in tlic MS., 
have a line drawn throiij!;h them. 

2 Originally Si(/na autvm ilia wm hma qvod vbigue inanrs quasfurtus sub- 
dit^dein solvit; Quod in causarum txplna.tione^ j)i'a‘serUm eantm qiur ad 
particularas operationes spectant, aut propria suhtditate atUmitus ha^ret et 
ujnhigit^ aut partem rei athngit et statim se ahripit . Quod tontradatiomhua 
&c. 
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veritatis.^ Quod si qiiis ad ha3c: censuram rem pro- 
clivein fortasse esse ; illud interim constare, post Aris- 
totelis opera edita, pleraque antiquorurn veluti deserta 
cxolevisse ; ajmd tenij)ora autem qua^. seqiiuta sunt, 
nil melius inventum esse ; magnum itaque virum Aris- 
totelem, qui utrumque tenipus ad se traxerit ; atque 
verisimile esse, pliilosophiam in eo ij)so tanquam sedes 
fixas ])osuisse, ut nihil restet nisi ut conservetur et orne- 
tur : — Ego, filii, cogitationem liane esse existimo liomi- 
nis vel imperiti, vel })artibus infecti, vel desidis. Est 
enim (ut (licit scriptura) desidia qiuedam, quae sibi pru- 
dens videtur et se])tenij)lici rationum pondere gravior. 
Atque proculdubio (si verum oninino dicendurn est) 
ista desidia luijus opinionis invenietiir pars vel maxima; 
duni liumame natural ingenita superbia, vitiis propriis 
non solum ignoscens verum etiani cidtum quendam pro- 
plianum attribiiens, laborum et inquirendi et experiendi 
fugam pro ea qiiixi prudentia; comes sit diffidentia vene- 
retur ; neque ita inulto post, socordia singulorum judi- 
cium et authoritatein universorum repraesentet et elfin- 
gat. Nos vero primo illud interrogamus, an ob illud 
vir magniis Aristoteles, quod utrumque tempus traxo- 
rit ? Certe niagnus : Itane ? At non major quam im- 
postorum maximus. Impostura* enim, atque adeo Prin- 
ci])is Im])ostura? Antichristi, bani j)ra‘rogativa singu- 
laris est. Veni (inquit veritas ipsa) in nomine patris 
inei, nee recipitis me : si (juis venerit nomine suo, eum 
recipietis. Audistisne lilii ? sensu non proprio certe, 
sed pio et vero, (pii in nomine paternitatis aut antiqui- 
tatis venerit non receptum iri ; qui autem priora pros- 
ternendo, destruendo, authoritatem sibi usurpaverit et 

1 ct conciitorem scctce, non sanam et sinceram inquisitionem 

veritaiis. 
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in nomine proprio venerit, emn homines s(‘(|m. At- 
que si quis unquam in philosophia in nomine j)roprio 
venit, is est Aristoteles, per omnia sibi author, qui- 
qiie antiquitatem ita despexit, ut nemincm ex anti(]uis 
.vel noniinare fere dignetnr, nisi ad conlutationein 
et opprobrium. Quin et disertis verbis dicere non 
erubescit (bene ominatus eerte etiam in lualedicto), 
verisimile esse majores nostros ex terra aliqua aut 
liino procreates fuissc, ut ex opinionibus et institutis 
eorum stupidis et vere terreis conjicere licet. Ne(|uc 
tamen illud vemm est, antiquonim philosojdiorum opera, 
postquam Aristoteles de iis ex authoritate ])ropria tri- 
umjdiasset, statim extincta fuisse. Videinus eiiini (pialis 
fuerit opinio deprudentia Democriti post Csesarum tem- 
pora, 

Cu)UR prudentia inoiistiat, 

Magnos posse viros, et maf^iia exemj)la d.ituros, 

Vervecum in patna, eia^sorjiie sub aeie nasci ^ 

Atque satis constat, sub tenqiora excultioni ini])erii Ro- 
mani plurimos antiquoruin Griecorum libros inc‘olumes 
mansissc. Neque enim tantum potuisset Aristoteles 
(licet voluntas ei non del'uerit) ut ea deleret, nisi 
Attila et Gensericus et Gothi ei in hac re adjutores fuis- 
sent. Turn enim postquam doctrina humana naufragium 
perpessa esset, tabula ista Aristotelicie }>liil()so[)hia‘, tan- 
quam materia* alicujus levioris et minus sulida*, servata 
est, et extinct is temulis recepta. At quod dc* consensu 
homines sibi fingunt, id et infidiini et infirinum est. An 
vos, filii, temporis jiartus habetis numeratos et descriptos 
in fastis, eos inquam qui perierunt, latuerunt, aut aliis 
orbis partibus innotuerunt ? An et abortus qui nunquam 
in lucem editi sunt ? Itaque desiiiant homines angustias 
suas mundo et smeulis attribuere et imponere. Quid 
1 Juv. X. 48. 
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si de sufFragiis ipsis litem moveamus, ct negemus ve- 
rum et legitinium consensum esse, cum homines addictl 
credunt, non persuasi judicant ? Transierunt, filii, ab 
iguorantia in praajudicium : lime demiim est ilia coitio 
])otiiis (piam consensus. Postreino, si de isto consensu 
non difhteamur, sed euin ijisum ut suspectum rejicia- 
mus, an nos inter morbum istum aniinorum grassantera 
et e])idemicum sanitatis poenitebit? Pessimum certe, 
filii, omnium augurium est de consensu in rebus intel- 
lectualibus ; exceptis divinis,^ cum veritas descendit 
ca‘litus. Nihil enim multis placet, nisi aut imagina- 
tionem feriat, ut sujierstitio, aut notiones vulgares, ut 
doctrina sopliistarum : tantumque consensus iste a vera 
et solida authoritate abest, ut etiani violentam pr.esump- 
tionem inducat in contrariuni. Optime enim Grcocus 
illi‘. Quid peccavi ? cum complauderent. Quod si is 
esset vir (jui putatur esse Aristoteles, tamen nullo modo 
vobis author sim, ut unius bominis cogitata et placita 
instar oraculi recipiatis. Qum enim, filii, est ista vol- 
untaria servitus ? tantone auditoribus monachi illius 
etlmici deteriores estis, ut illi suuin Ipse dixit post sep- 
tennium deponerent, vos illiid post annos bis mille re- 
tiiieatis ? Atcpie nec istum ipsum praiclarum authorem 
liabiiissetis, si antiquitatis studium valuisset ; et tamen 
eadem in ilium lege et conditione uti veremini. Quin, 
si me audietis, dictaturam istam, non modo Imic homini 
sed et cuivis uiortalium qui sunt, qui erunt, in per- 
petuurn negabitis ; atque homines in recte inventis se- 
quemini, ut videntes lucem, non in omnibus promiscue, 
ut emei ducem. Neque certe vos virium poaiiteat, si 
experiamini : neque enim Aristotele in singulis, licet 

1 In the corresponding? passaj^e in the Novmn Organum (i. § 77.) he adds 
ei politich^ uJbi suffragioruni jus est. 
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forte in omnibus, inferiores estis. Atque quod caput 
rei est, una certe re ilium longe superatis, exeni})lis 
videlicet et expcrimentis et raonitis temporis. Nam ut 
ille (quod narrant) librum confecerit in quo ducentariim 
quinquaginta quinque civitatum leges et instituta col- 
legerit,^ tamcn non dubito quin unius reipubliea* Ro- 
manae mores et exempla plus ad prudentiam et niilitarem 
et civilem contulerint quam omnia ilia. Similia etiam 
et in natiirali })bilosopliia evenerunt. Itane vero ani- 
mati estis, ut non tan turn dotes vestras prcq)rias, sed 
etiam temporis dona j)rojiciatis ? Itaque vindicate vos 
tandem, et vos rebus addite, neque accessio unius bom- 
inis estote. De Platone vero ea nostra sententia est ; 
ilium, licet ad rempublicam non accessisset sed a rebus 
civilibus administrandis quodarnmodo refugisset })ropter 
temj)ormn perturbationes, tamen natura et inclinatione 
omnino ad res civiles propcnsum, vires eo pnecipue 
intendisse ; neque dc pliilosopbia naturali admodum 
solicitum fiiisse, nisi quatenus ad pliilosopbi nomen et 
celebritatem tuendam, et ad majestatem quandam mo- 
ralibus et civilibus doctrinis addendam et aspergendam 
sufficeret. Ex quo fit, ut qum de natura scripsit nil 
firmitudinis habeant. Quinetiam naturam theologia, 
non minus quam Aristoteles dialectica, infecit et cor- 
rupit. Optima autem in eo signa (si ctet(*ra consen- 
sissent), quod et formarum cognition em ambiret, et 
inductione j)er omnia, non tantum ad principia sed 
etiam ad medias propositiones uteretur : licet et Inec 
ipsa duo vere divina, et ob qum nomen divini non dico 
tulit sed meruit,^ corru])erit et inutilia reddiderit, dum 

1 His Republic. See the of Aristotle ascribed to Ammonius. Diog. 
Laertius says 158. V. § 27. — R. L. E. 

2 The words dm — meruit are inserted between the lines, m Bacon’s 
hand ; also the words tt inutilia rtfidider U. 
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et formas abstractas prensaret, et inductionis materiani 
tanturn ex rebus obviis et vulgaribiis desumeret ; quod 
hujusmodi scilicet exempla (quia notiora) dispiitationi- 
bus potius convenireiit. Itaquc cum ei diligens iiatu- 
raliiim rcrum contomplatio et observatio deesset, quae 
unica pliilosopliim materia est,iiil mirum si nec ingenium 
altum nec modus inquisitionis felix magnopere profece- 
rint. Veriim nos ex signorum consideratione nescio quo 
modo in res ipsas jirolabimur : non enim facile separari 
])ossunt, neque ca ingrata vobis anditu fuisse arbitramur. 
Quinetiam fortasse et illud insupcr scire vultis, quid de 
reliquis illis sentlainus, cpii alienis, non propriis, scriptis 
nobis noti sunt ; Pythagora, Empedoclo, Ileraclito, An- 
axagora, Democrito, Parmonide, aliis. Atque liac de 
re, filii, nil reticebimus, sed aniini nostri sensum inte- 
grum et sinceruni vobis aperiemus. Scitote itaque, nos 
suinina cum diligentia et cura omnes vel tennissimas 
auras circa lioruni virorum ojiiniones et placita caj)- 
tasse : ut quicquid de illis, vel diiin ab Aristotele con- 
futantur, vel duin a Platonc et CUcerone citantiir, vel 
in IMutarchi fascicule, vel in Laertii vitis, vel in Lu- 
cretii })oemate, vel in aliquibus fragmentis, vel in quavis 
alia s])ai’sa memoria et inentione, inveniri possit, cvol- 
verimus ; neque cursim aut contemptim, sed cum fide 
et deliberatione examinavcrimus. Atque dubium pro- 
fecto non est, cjuin si opiniones eorum, quas nunc per 
internuntios quosdam ininime fidos solummodo habe- 
mus, in propriis extarent operibiis, ut eas ex ipsis fon- 
tibus haurire liceret, majorem finnitudinem habitune 
fuissent ; cum tlieoriaruin vires in apta et se inutuo 
sustinente partium harmonia, et quadam in orbem 
demonstratione consistant, ideoque per partes tradit.a) 
infirmm sint. Neque negamus nos reperire, inter 
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placita tarn varia, hand pauca in contemplatione na- 
turae et causarum assignatione non indiligenter notata. 
Alios an tern in aliis (ut fere fieri solet) constat felicio- 
res fiiisse. Quod si cum Aristotele conferantur, ])lane 
censemus fuisse exiis nonnullos, quiin multis Aristotele 
longe et acutius et altius in naturam penetraverint ; 
quod fieri necesse fiiit, cum ex])erientije cultores magis 
religiosi fiierint, prasertim Democritus, qui ob naturae 
pcritiam etiam magus habitus est. Veruntamen nobis 
necesse est, si sim})liciter et absque persona vobiscum 
agere stat decretum, nornina ista magna brevi admodum 
sententia transmittere : esse nimirum liujusmodi jdiiloso- 
phorum placita ac theorias veluti diversarum fabulariirn 
in theatre argumenta, in quandain veri similitudinem, 
alia elegantius, alia iiegligentins aut crassius conficta ; 
atqne habere, quod fabularum ])roprium est, ut veris in- 
terdum narrationibus concinniora et commodiora vide- 
antur, et qualia quis libentius crederet Sane cum isti 
fam^e et ojnnioni, tanquam s(*enfe, minus servirent (piam 
Aristoteles et Plato et reliqui e scholis, puriores fuere 
ab ostentatione et impostura, atqne co nomine saniores ; 
cietera similes erant. Una enim quasi navis philoso- 
ph icO (IrcTcorum videtur, atque errores diversi, causje 
errandi communes. Qiiinetiam nobis minime dubiurn 
est, si ])enes populum et civitates liberas res mansissent,^ 
fieri non potuisse ut humani ingenii peregrinationes 
popularibus auris velificantes, utcuncjue inter tarn nu- 
merosa et varia tlieoriariim commenta se si^tere aut 
continere potuissent. Quemadmodum enim in astro- 

1 Orif* inally, at nisi tempo) a saf/uentia et )n Hi'eena et nlifn n jxfjmh po- 
tentia ad niomrchias et ad impena ma<ji8 vnitn et imhnata i)ichnasi>ent^jieit 
non jtotuisse ut humani layenh peretjrmnliones et ei't'Oies, utou)i(/ue utter inn- 
tarn theoi'iaruni vanetafe))) se sisterent aut fitiirent, sed ut atm inutUB procul- 
dubiofuissent novarum sectarum emanatimts. 
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nomicis, et iis quibiis terrain rotari placet et lis qui 
veterem ^ constructionem tenucrunt phsenomenorum in 
coelis patrocinia aequa sunt ; quin et tabularum calculi 
utrisque respondent : eodem modo ac multo etiam fa- 
cilius est in natural! pliilosopliia complures theorias 
excogitare, inter se multiirn differentes, sed tariien 
singulas sibi constantes, et experientiam et pravscrtim 
instantias vulgares, quae in quajstionibus philosopliicis 
(ut nunc fit) judicia exercere solent, in diversum tra- 
hentes, et pro testibus citantes. Neqiie enim defucrunt 
etiam nostra a3tate, in nostris inquam frigidis praecor- 
diis atque tempore quo res religionis ingenia consump- 
serunt,^ qui nov^as ])liilosopliiie natural is fabricas med- 
itati sunt. Nam Telesius ex Consentia scenam con- 
scendit et novam fabulam egit, argumento profecto 
magis probabilem quam plausu celebrem. Et Gilbortus 
ex Anglia, cum naturam magnetis laboriosissime et 
magna inquisitionis firmitiidine et constantia, necnon 
experimentorum magno comitatu et fere agmine, per- 
scrutatus esset, statim imminebat et ipse novae philo- 
soplii<e condendie ; nec Xeiiophanis noinen in Xeno- 
manem per ludibrium versum expavit, in cujus sen- 
tentiam inclinabat. Quin et Fracastorius, licet sectam 
non condiderit, tamen libertate judicii lioneste usus 
est. Eadein ausus est Cardanus, sed levior.^ Atque 
existimo, filii, vos ad istain quam ex nobis auditis tarn 

1 per veterem in the MS But I think the per belonged to the sentence 
as originally written, and was meant to be struck out. The woids for 
which veterem constructionem tenueiunt aic substituted are too effectually 
obliteiated to be read. But the twm first are eccentricos et epicyclos ; and 
the sentence piobably stood originally as in the coire‘'ponding passage of 
the Coqitatn et Fisa — qui per ecceniricos et epicyclos moius exjtediunt. 

2 This clause is added between the lines in Bacon’s hand. 

8 These two sentences are added in the margin in ]iacoiTs own hand; as 
arc also the words m Xenomanem per in the last sentence. 
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latain et generalem opinionum et aiitliorum rejectionem 
obstupescerc. Licet euim de nobis bene existime- 
tis, tanien vercri videinini ut invidiam biijiiscc rei no- 
biscum uiia sustinere possitis. Quin et ipsi (credo) 
miramini et animi pendetis, quorsuin res liaec evasura 
sit, et quain tandem coiiditionem vobis afferamus. 
Itaquc diutius suspenses vos non tenebimus : atque 
simul et vos admiratione et nos invidia, ut speramus, 
nisi admodum iniqua fuerit, exolvemns. Atque mem- 
inistis profecto etiam ab initio nos talc (juiddam sig- 
nificasse : antiquis non certe autlioritatem et fidem (id 
eniin pernitiosuni), sed lionorem ac reverentiam intacta 
et imminuta fore ; tametsi possemus pro jure nostro, 
neque eo ipso alio quain omnium, si quid a])ud eos 
non rccte inventum aut positum sit, id repreliendere 
aut notare. Sed res ipsa hoc non postulat ; lato 
quodam, ut arbitramur, ad invidiam et contradictio- 
nem^ extinguendam et depellendam meliore. Audite 
itaque, filii, qiue jam dicemus. Nos, si profiteamur 
nos meliora aderre quam antiepu, eandem quam anti- 
qui Auam ingressos, nulla verborum arte efficere pos- 
simus quin inducatur qua'dam ingenii vel cxcellimtise 
vel facultatis comi)aratio sive contentio ; non ea quidern 
illicita aut nova ; sed inq)ar ob virium nostrarum mo- 
dum, quern eum esse satis sentimus ut non solum 
antiquis sed et vivis cedat. Cum autem (ut sinqdi- 
citer a])ud vos locpiamur) claudus in via (quod dici 
solet) cursorem extra viam antevertat, commutata ra- 
tio est. Atque 2 de via (mementote) non de viribus 
quaistio oritur ; nosque Indicis non Judicis partes sus- 
tinemus. Itaque aperte, valejusso omni fuco et arti- 

1 The words it cantnuJictUmviH are an inteilnieation. 

2 nam on^^iimlly AUiue substituted in Bacon’s hand. 
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ficio, fatemiir nos in hac opinione esse, omnia omnium 
{1‘tatum ingenia si in unum coierint, eo quo nunc res 
geritur modo, hoc est (ut dare loquamur) ex medi- 
tatione et argurnentatione, in scientiis magnos proces- 
sus facere non ])ossc. Quin neque hie hnis ; sed ad- 
dim us insuper, quanto quis ingenio plus valet, eiindem 
si natune lucem, id est historiam et rernm j)articu- 
larium evidentiam, intempestiv’e dcserat, tanto in ob- 
scuriores et magis ]>er|)lexos phantasiarum recessus ct 
quasi specus se detrudere et involvere. Annon forte 
animadvertistis, filii, (quanta ingeniorum et acumina et 
robora apud philosophos scholasticos, otio et medita- 
tionibus luxuriantes et ob tenebras ij)sas in quibus 
enutriti erant ieroces, quales nobis telas aranearum 
pepererint, textura et subtilitate fili mirabiles, usus et 
comniodi exj)ertes? Etiani illud sininl affirmamus ; 
nostram quam ad artes adducinius rationem et impiisi- 
tionis formam, talcm esse (jua; hominum ingenia et 
facilitates, ut lijereditates Spartanas, fere ajquet. Nam 
quemadmodum ad hoc ut linea recta aut circulus per- 
fectus describatur, plurimum est in manus ae visus 
facilitate, si per constantiam manus et oculorum judi- 
cium tantum res tentetur ; sin ]>er regulam admotam 
aut circinum circumductum, non item ; eadem rati one 
et in contemplatione remm qme mentis viribus solum 
inciiinbit, homo homini pnestat vel maxime ; in ea 
autem (piam nos adhibemus, non multo major in hom- 
inum intellectu cminet injequalitas quam in sensu 
inesse solet. Quin et ab ingeniorum acumine et agil- 
itate (ut dictum est), dum suo motu feruntur, j)eric- 
ulum metuimus ; atque in eo toti sumus, ut hominum 
ingeniis non plumas aut alas, sed plumbum et poiidera 
addamus. Nullo enim modo videntur homines adhuc 
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nosse, quam severa sit res veritatis et naturae inquisi- 
tio, quaiiique parum lioininuin arbitrio reliiiqiiat. Ne- 
que tamen nos })eregrinuin quiddarn, aut inysticurn, 
aut Deum Traeiiciim ad vos adducimiis. Nil enini 
aliud est nostra via, nisi literata experieiitia, atque ars 
sive ratio natnrarn sincere interpretandi, et via vera a 
sensii ad intellectiim. Verum annon vid(‘tis, filii, quid 
per luec qute dixiiniis effectum sit Primuin Antiquis 
suus honos manet. Nam in iis qiue in ingenio et ined- 
itatione posita sunt, illi inirabiles virus se pra‘stit(‘re ; 
neqiie iiol>is sane earn viam ingre^sis longo, intervallo 
eorum progressiis jequare, ut arbitramur vires suffecis- 
sent. Deinde, intelligitis ])rofecto, minus quiddam esse 
banc njectionem aiitliorum generalein, (|uam si alios 
rejecisseinus, alios probassemus. Turn enim judicium 
quoddam cxercuiss(’mus ; cum nunc tan turn modo ( ut 
dictum est) indicium faciamus. Postremo etiam jx'r- 
sj)icitis, quid nobis prorsus relinquatur, sive nos aliquid 
suinere sive aliis aliquid nobis tribuere libeat : Non in- 
genii, non excellentue, non facultatis laus, sed fbrtuna 
qucsedam, ea magis vcslra quam nostra, cum res sit 
potius usu fructuosa quam inventione adniirabilis. Nam 
uti vos fortassc iniramini, quando hoc nobis in mentem 
venire potuerit : ita et nos vicissim miramur, quoinodo 
idem aliis in mentem jam j)ridcm non venerit ; non 
ulli mortalium cordi aut curai fuissc, ut iiitellectui 
liumano auxilia et pra'sidia ad naturam contcmplandam 
et experientiam digerendam coin])araret ; sed omnia 
vel traditionum caligini, vel argumentorum vertio-ini et 
turbini, vel casus et experimeiitoruin undis et ambag- 
ibus permissa esse, nec mediam quandam viam inter 
experientiam ct dogmata aperiri potuisse. Sed tamen 
mirari desinimus, cum in raultis rebus videre liceat 
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mentom Iminanam tain Lpvam et male corn])ositam 
esse, ut prinio diffidat et paiilo post sc contemnat ; 
atque primo incredibile videatur aliquid tale inveiiiri 
})()sse ; jiostquam autem inventum sit, rursus in cre- 
dibile videatur id lioinines tarn diu fugere potuisse. Sed 
ut quod res est proferamus, huic rei de qua nunc ani- 
mus impedimento fuit non tarn rei obscuritas aut dif- 
ficultas, quain su])erbia liurnana, cui natura ipsa magna 
ex ]»arte eaque potiore sordescit, qiueque homines eo 
demeiiti.'e provcliit, ut spiritus })ro})rios, non s])iritum 
naturae consulant ; ac si artes facerent, non invenirent. 
Atque, filii, inter istam vestram tanquam ])er statuas 
anticpiorum deambulationem, lieri })Otest ut aliqiiam 
partem porticus notaveritis velo es^e discretam. Ea 
sunt i)enetralia antiquitatis ante doctrinam Griecorum. 
Sed (|uid me vocatis ad ea tempora, quorum et I’es et 
rerum vestigia aufugerunt ? Annon antiquitas ilia 
instar fama‘ est, qua) caqmt inter nubila condit et fab- 
ulas narrat? iacta (‘t infeeta simul canens? Atque 
satis scio, si minus sincera tide agere veil cm, non dif- 
ficile foret liominibus persuaderc, apud antiques sa])ien- 
tes diu ante Grjccorum teiiq)ora, scientias et philoso- 
pliiain majore virtute licet majore etiam fortasse silentio 
floruisse : ideoquo^ solennius milii foret, ea quso jam 
afferuntur ad ilia referre, ut novi homines solent, qui 
nobilitatem alicujus veteris prosapim per genealogiarum 
runiores et conjecturas sibi affingunt. Verum nobis 
stat scntentia, reruin evidentia fretis, omnem imj)()s- 
turae conditionem, quantumvis sit licet bella et com- 
moda, recusare. Itaque judicium nostrum de illis 
smculis non interponinius ; illud obiter dicinnis, licet 
poetarum fabuhe versatilis inateriae sint, tamen nos non 

1 idqua in MS , but compare Coff. et Visa (p. 121 ): Afque ideo solennius 
fore, &c. 
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multum arcaiii aut mysterii hiijusinodi narrationibus 
subesse Iiaud cunctanter pronuntiassemus, si ab iis 
inventae a quibus traditae sunt; quod nos secus esse 
existiinamus : pleraeque enim traduntur tanquam prius 
credit^e et cognitT, non tanquam novae ac tunc priino 
oblatae : quae res earum existimationem apud nos auxit, 
ac si essent reliquiae qmedam sacra^ temporuni inelio- 
rum. Verurn utcunque ea res se liabet, non plus in- 
teresse putamus (ad id quod agitur) utrum quae jam 
proponentur aut illis fortasse majora antiquis etiam 
innotuerint, quam liorninibus curae esse debeat utrum 
novus orbis fiierit insula ilia Atlantis, et veteri inundo 
cognita, an nunc ])rimum re])erta ; rerum enim inven- 
tio a naturae luce petenda, non a vetiistatis tenebris 
repetenda cst. Jam vero (filii) etiam sponte, non fbr- 
tasse interpellati ab expectatione vestra, de jeliilosopliia 
Cliimistarum opinionein subjungemus. Etenim ilia 
vestra philosopliia, disputationibus potens, operibus in- 
valida, artis chimicm noniiullam existimationem apud 
quosdam i)eperit. Atque sane quod ad practicam 
Chimistarum attinet, fabulam illam in earn coinpetere 
existiinamus de sene qiii filiis suis aurum in vinea de- 
fossum (nec se satis scire quo loco) legaverit: unde 
illos protinus ad vincam fodiendam incubuisse ; atque 
auri quidcun nihil repertiini, sed vindemiam ea cultura 
factam fiiisse iiberiorem. Simili modo et chiiniie filii, 
dum aurum (sive vere sive secus) in natune arvo ab- 
ditum et quasi defossum laboriose eruere conantur, 
multa moliendo et tentando, inagno proventui liomini- 
bus et utilitati fuere, et compluribus inventis non con- 
temnendis vitam et res humanas donavere. Verun- 
taraen speculativam eoruni rem levem et minus sanam 
esse judicamus. Nam ut ille adolescentulus delicatus 
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cum scalmum in littore rcperisset navem sedificare con- 
cupivit, ita et hi, arti suae indulgentes, ex panels for- 
nacis ex[)erinientis pliilosophiam condcre aggressi sunt. 
Atqiie hoc genus theoriarum et sa^pius et nianifestius 
vaiiitatis coarguitur, quam illud alteruin, quod certe 
magis sobrium et magis tectum est. Nam philosopliia 
vulgaris, omnia })ercurrens et nonnihil fere de singulis 
degustans, se apud maximam hominum partem op time 
tuetur. Qiii auteni ex paucis quibus ipse maxime in- 
suevit reliqua coniminiscitur, is et re i})sa errat magis, 
et apud alios levior est. Atque ex hoc genere philoso- 
j)liiam chimicam esse censemus. Certe ilia opinionis 
fabrica qua3 eorum philosophiie basis est, esse niinirum 
quatuor reruin matrices sive elementa in quibus seinina 
rerum sive species loetus suos absolvunt, atque producta 
eorum quadriformia esse, pro differentia scilicet cujus- 
que elementi ; adeo ut in coelo, aere, aqua, terra nulla 
spe(‘ies iiiveiiiatur quie non habeat in tribus reliquis 
conjugatum ali(|u()d et quasi parallelum (nam hominem 
etiam ijantomimum effecerunt, ex omnibus conflatum, 
abusi elegantia vocabuli inicroconmi) ; hoc, inquam, coin- 
meutum neminem judicio sedatum post se traxerit : 
quill et existimamus, huic phantasticie ^ rerum natura- 
liuin phalangi perituin naturaj eontemplatorem vix inter 
somnia sua locum daturum. Verum illud non incom- 
mode accidit ad prajcavendum, quod haec philosophia 
(ut caqiimus dicere) erroris genere veluti antistropha 
vulgar! philosophiae sit ; vulgaris eiiiin philosophia ad 
materiam inventionis parum ex multis, hjec multum e 
paucis decerpit. Nos tamen, filii, libenter Paracelsum 
(hominem, ut conjicere licet, satis vocalem^) nobis 

1 phanLastico in MS. 

2 There are no marks of parenthesis here in the MS. ; nor even a comma 
6 
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})neconeni exoptemus, ut illud lumen natura\ quod toties 
inculcat, celebrot et proclamet. Atque iru'iitio C-liim- 
istarum nos admonet, ut aliquid ctiani do Magia ua- 
turali, ea qujje nunc hoc vocabuluni solonne et fere 
sacrum inquinavit, dicamus : ea enim inter pliilosoplios 
cliimicos in lionorc esse consuevit, Qme nobis in hu- 
jusmodi scrinone inferior videtur quam ut condenine- 
tur : sed levitate i})sa eftugiat. Quid enim ilia ad nos, 
cujus dogmata j)lane pliantasia et su})erstitio, o])era 
prtestigiie et im})ostura? Nam inter innumera falsa si 
quid ad effectiim perducitur, hujusmodi semper est, ut 
sit ad novitatem et admirationem conficta, non ad 
usum aut accommodata aut destinata. Etenim evenit 
fere semper de magicis experimentis quod poeta las- 
civns ludit, Pars minima est ipsa pnella suL Quein- 
admodum autem j)liilosopliiaB j)ro])rium est, efficere ut 
omnia minus quam sint admiranda videantur propter 
demonstrationes ; ita et impostura' non minus proj)riuin 
est, ut omnia magis quam sunt admiranda videantur 
propter ostentationem et falsum apparatum. Atque 
ista tanien vanitas nescio quomodo contemnitur et 
recipitur ; unde enim satyrion ad venerem, pulmones 
vulpis ad plitbisim,^ nisi ex hac officina ? Verum 
nirnis multa de nugis ; niinis sane, si, ut iiK‘pta‘, ita 
innoxia* essent. Resumamus orationis filum, et phil- 
oso])hiam quam in manibus liabemus ex signis excu- 
tiamus; ista enim, filii, inseri oportuit ad intellectus 
vestri j^raparationem, qua res sola nunc agitur. Du- 
plex enim est animorum praoccupatio sen mala in- 


after either Paracehum or vocnlem. But the sense seems to require the 
clause to be taken parenthetically. 

1 Pulmones vulpis lienem juvant, non autem phthisin ut seriptum. Vid. 
Plin xxviii. 57. —R. L. E. 
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clinatio ad nova, quando ea proponi contigerit : una ab 
insita opinione de placitis receptis, altera ab aiiticipatione 
sive pnefiguratione erronea de re ipsa qua3 affertur, ac si 
pertineret ad aliqua ex janipridem darnnatis et rcjectis, 
aut saltern ad ea qme animus ob levitatem aut absur- 
ditatem fastidit. Itaquc jam reversi de signis dispicia- 
mus. Atque, filii, inter signa nullum cst inagis certurn 
aut nobile quam ex fructibus. Qucmadmodnm enim 
in religione eavetur ut tides ex operibus monstretur, 
idem etiam ad pliilosopbiam optime traducitur, ut vana 
sit ({Uie sterilis. Atque eo magis, si loco fructuum 
uva‘ vel oliva‘, producat disputationum et contcntionum 
carduos et spinas. De vestra autem j)bilosophia vereor 
ne nimis vere eeeinerit poeta non solum illo carmine, 

Infolix lolium et steiiles (lominaiitur avenae. l 

Sed et illo, 

Candida ‘^uccmctam latrantibus inguina monstns.^ 

Videtur enim ilia ex longinquo visa virgo, specie non 
indecora, sed partibus superioribus : liabet enim gen- 
eral! a quaidam non ingrata, et tanquam invitantia ; 
cum vero ad })articularia ventum sit, veluti ad uterum 
et partes generationis, atque ad id ut aliquid ex se edat, 
turn demum loco operum et actionum, quae contem- 
plationis })roles est digna et legitirna, monstra ilia in- 
venias resonantia et oblatrantia, et ingeniorum nau- 
fragiis famosa. Atque liujus mali author imprimis 
Aristoteles, altrix ista vestra pliilosojiliia. Illi enim vel 
liido vel gloriie erat, quaestiones minus utiles primo 
subornare, deinde confodcre ; ut pro assertore veritatis 
contradictionum artifex sit. Pessimo enim et exemplo 
et successu scientia traditur per quaestiones subminis- 

1 Georg, i. 154. 2 ^n. vi. 76. 
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tratas earumque solutiones. Qui enim bene affirmat 
et probat et constituit et componit, is errores et objec- 
tiones longe summovet et veluti eminus imped it et 
abigit ; qui autein cum singulis colluctatur, is exitum 
rei nullum invenit sed disputation es serit. (^uid enim 
opus sit ei qui unum luminis et veritatis corpus clarum 
et radiosum in medio statuit, parva quredam et })allida 
confutationum ellychnia ad oinnes errorurn angnlos 
circumferre, solventi alia dubia, alia })er i])sam illam 
solutionem excitanti ac veluti genoranti ? Verum id 
curaj, ut videtur, pnecijme fuit Aristoteli, ut homines 
haberent parata in singulis quse pronunciarent, qujn 
responderent, et per qme se expedirent, potius qiuim 
quid penitus crederent, aut liquido cogitarent, aut vere 
scirent. Philos()})liia autem vestra tarn bene autliorem 
refert, ut qiuestiones quas ille movit ilia figat et fliciat 
flcternas ; ut qua^ri videatur, non ut veritas eruatur, 
sed ut dlsputatio alatur : adeo ut Nasicjc sententia illi 
Catonis pneponderetd Neque enim illud agitur ut 
temporis progressu sublatis dubiis tanquam liostibus a 
tergo, ad idteriores provineias penetretur ; sed ut per- 
petUcC istie quaistiones, tanquam Carthago, militiam 
istam disjmtandi exerceaiit. Quod vero ad operum 
fruetum et proventum attinet; existimo ex ista jdiil- 
osophia, per tot annorum spatia laborata et culta, ne 
unum quidem experiinentum adduci ])o:sse, quod ad 
hominuin statuni levandum et locu})letandum spectet, 
et philosophia3 speeulationibus vere acce])tuin referri 
possit: adeo ut brutorum animalium instinctus plura 
inventa pe])ererint, quam doctor u in hominum sermo- 
nes. Sane Celsus ingenue et prudenter latetur, ex- 
peri menta medicinaB jirimo inventa fuisse, ac postea 

1 Plutarch in Catoiie, 352. — li. L. 1C. 
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homines circa ea pliiloso])liatos esse, et causas ex])lo- 
rasse et assignasse ; non orJine invcrso evcnisse, ut ex 
pliilosophia et causarum cognitione ipsa experimenta 
dej)rompta essent. Necpie hie finis. Non male enim 
merita esset pliilosophia ista de practica, licet earn ex- 
jierimentis non auxisset, si tamen nsum ejns castiorem 
et prudentiorem reddidisset (quod fortasse facit), atque 
interim ejus incrementis et progressibus iiiliil oWuisset. 
Illud autem magis damnosum et ]K*rniciosum, quod in- 
venta non solum non edat, sed etiam ojiprimat et ex- 
tinguat. Nam alfirmare licet, filii, verissime, Aristotelis 
de (juatuor elementis cominentum, rem certe obviam et 
pingucan (quia hiijusmodi corpora in maxima quanti- 
tate c‘t mole cernuiitur), cui tainen ille potius autliorita- 
tc‘in quam ])rinci[)ium dedit (cum Emjiedoclis esset ; ^ 
a quo etiam melius erat ])osituin) ; quod jiostea avide 
a medicis arrejitum, quat.uor complex ion uin, quatuor 
hunioriim, quatuor primarum qiialitatum conjugationes 
post se traxit ; tanquam malignuin et infaustum sidus 
infinitam c;t medicinie et compluribus rebus mcchanicis 
sterilitatera attulisse ; dum homines per hujusmodi con- 
cinnitates et compendiosas ineptias sibi satisfieri patien- 
tes, nil amplius curant ; et vivas et utiles rerum ob- 
servationes jirorsus omiserunt. Itacpie si illud verum, 
ex fractihm eorum^ videtis certe quo res redierit. Agite 
vero, filii, ct signa ex incrementis cajiiainus. Certe si 
ista doctrina plane instar planUe a stirpibus suis re- 
viilsa" non esset, sed gremio et utero natura3 adhau’e- 
ret, atque ah eadem aleretur ; id minime eventurum 
fuisset, quod per annos bis mille jam fieri videmus, ut 

1 'that Empedocles was the first js said by Arist. Met i. 3. — R. L. E. 
The words within the parenlliesis are not found in the corresponding pas- 
sage of the Coyiinta et Visa. 
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scientiae in eodem fere statu maneant et liaToant, ne- 
que augmentum aliquod memorabile sumpserint. Pol- 
iuntur fortasse nonnunquam ab aliquo, et illustrantur 
et accominodantur (dum tamen interim ab infinitis 
lacerentur et deformentur et inquinentur), st'd utcun- 
que non dilatantur aut amjdiHcantur. In artibus 
autem mecbanicis contra even ire videmiis : qua^ ut 
spiritu quodam repletap vegctant et crescnnt ; primo 
rudes, deinde commodm, ])ost exculta?, sed p(‘rpetuo 
auctfK. Plnlosopliia autem et scientije intellectus statu- 
arum more adorantur et celebrant nr, sed non moventur. 
Quinetiam in primo nonnunquam aiitliore maxime flo- 
rent, et deinceps declinant et cxarescunt. Ni‘que vero 
mirum est ista discrimina inter meclianicam et pliiloso- 
j>Inam conspici, cum in ilia singulorum ingonia miscean- 
tur, in liac corrumpantur et destruantur. Quod si quis 
existimet, scientiarum ut rerum ca*terarum esse quondam 
statum, idque fere in tempus unius authoris incidere, qui 
beneficio temporis usus, et siue ietatis princeps, inspectis 
reliquis scriptoribus et judioatis, scieiitias ipsas absolvat 
et ])erfieiat ; quod postquam factum sit, juniores rite 
palmas secundas petere, ut liujusrnodi autlioris o})era 
vel explicent vel digerant, vel pro sui sreculi rati one 
j)alato accommodent et vertant : na^ ille majorem rebus 
humanis prudentiam et ordinem et felicitatem tribuit, 
quam experiri las est ; res enim casum reci})it, nisi quod 
vanitas liominum etiam fortuita in deterius detorquet. 
Nam vere sic se res liabet ; postquam scientia aliqua 
multorum observatione et diligentia, dum alius alia ap- 
prehendit, per partes tentata serio et tractata sit, turn 
exoriri aliquem mente fidentem, lingua ])otenteni, meth- 
odo celebrem, qui corpus umim ex singulis ])ro suo 
arbitrio efficiat et posteris tradat : plerisque corruptis 
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et de])ravatis, et cum certissima omissione omnium quae 
altioros et digniorcs contemplatioiies exliibere possint, 
ut opinionum immodicarum et extravagaiitium : et pos- 
teri riirsus facilitate rei et compendio gaudentes, sibi 
gratul.intur ac nil ulterius qmerunt, sod ad ilia minis- 
teria servilia quae diximus se convertunt. Verum vobis, 
filii, ]U’o certo sit, quje in natura fundata sunt, ut aquas 
j)ereniies, perpetuo novas scaturigines et enianationes 
liabere ; quae autem in o})inione versantur, variari lor- 
tasse sed non augeri. Habemus et aliiid signum ; si 
inodo signi appellatio in hoc coinpetit, cum potius testi- 
inoniuni sit, iino testiinonioruin omnium validissimum ; 
hoc est propriam authorum quorum lidei vos comiiiit- 
titis confessionem et judicium. Nam et illi ipsi qui 
dictaturam quandam in scientiis invaserunt, et tanta 
tiducia do rebus pronuiitiant, tameii ])er intervalla, cum 
ad se redeunt, ad querimonias demum de naturae sub- 
tilitate, rerum obscuritate, huinani ingenii infirmitate, 
et similia se convertunt. Neque propterca, filii, hoec 
inodostiae aut humilitati, virtutibus in rebus intellectu- 
alibus omnium felicissimis deputetis : non tarn facilcs, 
aut boni fueritis : cum contra, ista non confessio, sed 
professio sive praedicatio, ex superbia, invidia, atque id 
genus aftectibus ortuin pro certo habeat ; id enirn ])ror- 
sus volunt, quic(piid in scientiis si])i ij)sis aut magistris 
suis iiicognitum aut intactuin fuerit, id extra terininos 
])ossibilis i)oni et removeri : haec est ilia modestia atque 
liumilitas. Itaque pessimo fato res* geritur. Nil eniin 
ill his rerum humanarum angustiis aut ad pnesens ma- 
gis deploratum aut in futurum magis ominosiim est, 
quam quod homines ignorantiam ctiain ignominia* (ut 
nunc fit) eximant, atque artis suae infirinitateni in na- 
turae calumniam vertant ; et quicquid ars ilia sua non 
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attingit, id ex arte scitn aut factu impossibile supponant. 
Necpie sane damnari potest ars, cum ipsa judicet. Ex 
hoc fonte hand paucas oj)iniones et placita in philoso- 
phia reperiatis, qua^ nihil aliiid quam qua'sitam istain et 
artificiosam et in cognoscendo et in operand* > despera- 
tionem, ad artis decus et gloriam ]>erditissiino lioc inodo 
tuendnm, sapiantet fovcant. Hinc scliola Acadeniica, 
qua" Acatalepsiam ex professo tcmiit, et homines ad 
sempiternas teiielu’as damnavit. Hinc ojdnio, quod 
forma" sive vera" reriim differentia* inventn im])Ossibiles 
sunt ; ut homines in atriis natura* ]>erpotu() obambulent, 
nee intra palatium aditum sibi muniant. Hinc posi- 
tiones ilia* infinnissima*, caloreni solis et ignis toto 
genere differre, atque compositionem opus liominis, 
mistionem opus soli us natura* esse ; ne forte ars natu- 
ram, ut Vulcanus Minervam,^ sollicitaro aut expugnaro 
tentet aut speret ; et complura hujusmodi, (]ua‘ tarn ad 
coniessionem tenuitatis proprim, (piam ad repression(*m ^ 
industrim aliena^ pertinent. Ttacjuo neutiquam vobis, 
filii, pro am ore et indulgentia nostra consul uero, ut (*um 
rebus non solum desperatis sed et desporationi devotis 
fortunas vestras misceatis. Verum, filii, tempus fugit, 
dum capti amore et rerum et vestrum eircumv(*c*tamur, 
ac omnia movemus, et initiationem lianc vestram, instar 
Aprilis aut veris cujusdam ad congelationem omnc'in et 
obstinationem solvendam et aj)eri(‘Tidam esse cu})iinus. 
Restat sigiium certissimura de modis. Modi enim faci- 
endi sunt potentia res ipsa* ; et prout bene aut ]>rave 
institute fuerint, ita res et cffecta se habent. Itaquc 

1 Schol 111 II. B 547 — li. L K. 

2 The words tenuiintia . . are inserted between tlie lines in 

Bacoii’h hand. And there are two or three other inteilineations in the latter 
part of the MS. of the same kind, wheie it is evident (as it is here) that 
^\ords had been omitted by the eartdessness of tlie tlan^cTlbeI 
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si modi liujiis vestra? pliilosophiae condendse ncc debiti 
sint DOC probabiles, non videmus quam speiri foveatis, 
nisi crcdulam et levcm. Atqae certe, filii, si obeliscus 
aliquis magnitudinc insignis ad triuinplii fortasse aut 
liujusinodi magnifi(*entii\3 deciis transferendus esset, at- 
qiie Id homines nudis manibus tentareiit ; annon eos 
liellel)oro opus liaborc cogitaretis? quod si numcrum 
ojicrarioriim aiigcront, atqiie hoc modo so valcrc posse 
confiderent, annon tan to magis ? qnod si etiain delec- 
tum adhiberent, et imbecilliores s(q)ararent, et robustis 
tantum et vigontibiis uti vellont, et liinc deinum se voti 
com})otes fore priesumcTcnt, ant ne lioc quidem contenti, 
etiam artem athleticam consulennit, ac omnes cum 
manibus et lacertis et nervis ex arte bene unctis et 
medicatis adesse jubereiit ; annon j)rorsus eos dare 
operam ut cum ratione qiiadam et prudentia insanirent, 
clamaretis Et tameii simili homines rnalesano im])etii 
feruntur in intellectual ibus, dum intellectum veluti 
nudum appli(*ant, et ab ingeniorum vel multitudine vel 
excellentia magna sperant, vel etiam dialecticis, qiue 
mentis (pia*dam athletica censeri possit, ingeniorum 
nervos roborant ; neque inachinas adhihent, per quas 
vires et siiigulorum intendantur et omnium coeant. 
Atque ut menti debita auxilia non subministrant ; ita 
nec naturam rerum debita observantia prosequuntur. 
Quid enim dicemus? an nihil aliud est philosoj)hiam 
condere, quam ex paucis vulgaribus et obviis exi)eri- 
inentis de natura judicium facere, ac dein tota s.ecula 
in meditationibus A^olutare? Atque, filii, neselebam 
nos tarn natune fuisse familiares, ut ex tarn levi et per- 
functoria salutatione ea nobis aut arcana sua patetac(U’e, 
aut beneficia impertire dignaretur. Certe nobis ])erinde 
facere videntur homines, ac si naturam ex longinqua et 
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pnp-alta turri despiciant et coiitempleiitur ; qu.y imagi- 
nem ejus quandain, seu nubein potius iinagini similem, 
ob oculos ponat : rerum autem ditterentias (in quibus 
res bominum et fortunae sitae sunt), ob earum minutias 
et distanti;e intcrvallum, confundat et abscondat. Et 
tamen laborant et nituntur, et intellectum tanquam 
oculos contrabunt, ejusdemque aciem meditatione figunt, 
agitatione acuunt, qulnetiain artes argumentandi vel- 
uti specula artificiosa comj)arant, ut istinsmodi ditf'eren- 
tias et subtilitates naturae meiite eomprebendere et vin- 
cere possint. At(pie ridicula certe esset et ]>rjefracta 
sa])ientia et sedulitas, si (piis nt perfectins et distinc- 
tius cerneret, vel turriin conscendat vel s})ecula appli- 
cet vel palpebras adducat, cum ei liceat absque nniver- 
sa ista operosa et strenua macbinatione et industria 
fieri voti com])os per rein fkcilein, et tamen ista omnia 
beneficio et umi longe superantem : boc est, ut de- 
scendat et ad res propius accedat. Atque certe in in- 
tellectus usu siinilis nos exercet im])rudentia. Neque, 
filii, postulare debemus ut natura nobis obviam eat : 
sed satis babemus, si accedentibus nobis, id(][ue cultu 
debito, se conspiciendam det. Quod si cui in inentem 
veniat opinari tale quij)piani ; etiam antiques atque 
ipsum Aristotelem proculdubio a meditatienum suaruin 
prinei])io inagnam vim et copiam exemj)l()rum sivii par- 
ticularium paravisse, atque eandem viam, (piam nos 
velnti novam indicamus et signamus, revera iniisse et 
confecisse, adeo ut actum agere videri possimiis : certe, 
filii, luec de illis cogitare non est integrum ; fbrmam 
enim et rationem suain inquirendi et ipsi profitentur et 
scripta eorum imaginem expressam pne se ferunt. Illi 
enim statim ab inductionibiis nullius ])retii ad conclu- 
siones maxime generales, tanquam disputationuiii polos, 
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advolabant, ad quarum constantem et immotam verita- 
teni reliqiia expediebaiit. Verum scientia constituta, 
turn demuin siqua controversia dc aliquo exemplo vel 
instaiitia niota esset, ut j)ositis suis refragaiite, iion id 
agebaiit ut positum illud emendaretur ; sed, posito 
salvo, liujusmodi instantias qua? negotium faciebaiit, aut 
per distiiictionem aliquam subtilem et sajuentem in or- 
dineiii redigebant, aut per cxceptioiiem plane (homines 
non mali) dimittebant.^ Quod si instantiie aut particii- 
laris rei, non contradietoriai recoiiciliatio, sed obseurm 
ratio, qiuereretur, earn ad speculationes suas quandoque 
ingeniose accommodabant, quandoque misere torque- 
bant : quie oinnis industria et contentio res sine fiinda- 
mento nobis videtur. Itaque nolite commoveri, (piod 
frequens alicubi inter non nulla Aristotelis scrip ta inve- 
niatur exemj)lorum et ])articularium inentio. No\aTitis 
enim, id sero et postquam decretuin fuisset factum 
fuisse. llli enim mos erat non liberam experientiam 
eonsulere, sed ca}jtivam ostentare ; nee earn ad veritatis 
inquisition em ])r()miscuam et iequam, sed ad dietoruin 
suorum fidem sollicitatam et electam adducere. Necjue 
rursus tale aliquod vobiscum cogitate, earn quam nos 
tanto])ere desideramus diftercntiarum subtilitatem in 
distinctionibus philosophorum scliolasticorum liaberi, 
atque adeo eliicescere : neque enim existimetis, ab liac 
priepostera subtilitate primie negligentise et festiriationi 
et temeritati subventum esse. Longe abest, filii, ut hoc 
fieri possit ; quin credite mihi, quod de fortuna dici 
solet id de natura verissimum est, earn a frontc capil- 
latam, ab occi])itio calvam esse. Omnis enim ista sera 
subtilitas et diligentia, postquam verum tempus observ a- 
tionis pra3terierit, naturam prensare aut captare potest, 

1 dmittebujii in MS. 
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sed nunquam apprehendcre aut capere. Equldcin satis 
scio, idque VOS non ita multo ])ost experieniini, ])ostquam 
veriP et nativip rerum subtilitati, et differentiis in ex- 
perientia signatis et expressis et sensui subjectis aut 
saltern per sensum in liicein extractis, paiilulum insu- 
cvistis ; continuo subtilitatem illani alteram disputa- 
tionum et vcrboruni, qiue cogitationes vestras non sine 
magna admiratione occupavit et teniiit, quasi ])ro re 
ludicra et larva quadain et incantalione liabituri sitis. 
Quare missis istis jdiilosopliiis abstractis, vos et ego, filii, 
rebus ipsis nos adjuiigamus: ne(|ue ad secUe condenda^ 
gloriam animuin adjiciamus ; sed utilitatis et amplitu- 
dinis liuinana* curani serio suscij)iamus ; at(|ue, inter 
mentem et naturam connu])iiim castum et legitimum 
(])ronuba misericordia divina) firmemus ; ])re(*ati etiam 
Deuin, cujus niunine et nutu Inec liiint, quique ut liom- 
inum et rerum, ita luminum et consolationum ])ater est, 
ut ex illo ooiinubio non idiantasia^ monstra, sed stirps 
lieroum qu;e monstra domet et extinguat, hoc est in- 
venta salutaria et utilia ad necessitates liumanas ((juan- 
tum fieri datur) del)e]landas et relevandas, suseij)iatur. 
Hoe cpitlialamii votum sit. Gerte, filii, lacultates artiuin 
et scientiarum omnium consensu aut einpiricaB aut ratio- 
nales sunt. Has auteni bene commistas et copulatas adliuc 
videre non liouit. Kmpirici enim, lormicm more, eonge- 
runt tantum et utuntur. Eationales autem, aranearum 
more, telas ex se conficiunt. Aj)is ratio media est, qiue 
materiam ex floribus tarn liorti quain agri elicit, sed simul 
etiam earn propria facultate vertit et digerit. Necjue 
absimile vene j)hilosopliiie oj)ificium est, qufe ex liis- 
toria naturali et experimentis meclianicis proibitain 
materiam, non in memoria integram, sed in intelicctu 
mutatam et subactam rcponit. Itaque liujusmodi mellis 
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cotilestia dona sperate : neqiie dicite cum pigro, Leo est 
in via : sed viiicla quae vos premunt excutite, et vos 
recipite. Atquc sane, post virtutein vestram propriam, 
iiiliil animos vol)is magis addideiit, quain si industriarn 
et l*eli< itatem et fiiciiiora a*tatis nostra3 cogitetis. Nos 
iiostruin plus ultra antiquoruin non ultra liaud vane op- 
])()suiiims. Nos iideiii, contra antiquoruin non imltahile 
fulmcn esse, iniltabile fnlmen esse, mini me demon tes sed 
sobi ii, ex novarum machinarum experimento et demon- 
stratione pronuntiamus. Quin et cceliim ipsum imitab- 
ile fecinius. Cadi enim est, cir(‘uire terrain : quod et 
nostrai navigationes pervicerunt. Turpe autem nobis 
sit, si globi inateriati tractus, terrarum videlicet et 
marium, nostris tenqioribus in iinmensum aperti et illus- 
trati sint: globi autem intellectual is fines, inter veterum 
inventa et angustias steterint. Ne(iue parvo inter se 
nexu devincta et conjugata sunt ista duo, perlustratio 
regionum et scientiarum. Plurima cnim per longimpias 
navigationes et pcregrinationes in natura patuerunt, 
qua* novam sapientim et sciential liumana? lucein affun- 
dere possint, et antiquoruin opiniones et conjecturas ex- 
pei-imento regere. Eadein duo, non ratione solum sed 
etiam vaticinio, conjuncta videntur. Nam eo propheta) 
oraculum baud obscure spectare videtur, ubi de novis- 
simis temporibus loquutus, illud subjungit. Multi per* 
tramihunt^ et multiplex erit scientia: ac si orbis terrarum 
pertransitus sive peragratio, et scientiarum augmenta 
sive multiplicatio, eidem a.^tati et Stcculo destinarentur. 
Praesto etiam est Iinpriinendi artificium veteribus incog- 
nitum, cujus beneficio singulorum inventa fulguris modo 
transcurrere possint et subito communicari, ad aliorum 
studia excitanda et inventa miscenda. Quare utendum 
est a3tatis nostrai praerogativa, neque cominittendum, ut 
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cum haec tanta vobis adsint vobis ipsi desitis. Nos 
autem, filii, ab animorum vestrorum praeparatione aus- 
picati, in reliqiiis vobis non deerimus. Probe enim 
novimus tabellas mentis a tabellis communibus difFerre. 
In bis non alia inscripseris nisi priora deleveris, in illis 
priora aBgre deleveris nisi nova inscripseris. Itaque rem 
in longum non differemus : illud itidem vos monentes, 
ne tanta vobis de nostris inventis polliceamini, quin 
meliora a vobis ipsis speretis. Nos enim Alexandri 
fortunam nobis s])ondemus (neque vanitatis nos arguatis 
antequam rei exitum audiatis) ; illius enim res gestae 
rccenti memoria ut portentum accipiebantur ; ita enim 
loquitur unus ex annulis oratoribus, Nos certe vitam 
Jiumanam non degimus ; sed in id nati sumu,% ntj)08teri 
de nobis portcnta proedicent ; sed postquarn deferbuisset 
ista adiniratio atqiic homines rem attentius introspexis- 
sent, operas pretium est animadvertere, quale judicium 
de eo faciat scriptor Romanus, Nil aliad quam bene au- 
sus est vana coiitemncre. Ita et nos simile quiddam a 
posteris audiernus ; postquarn cmancipati, et sui jam 
facti, et proprias vires experti, initia nostra magnis in- 
tervallis superaverint. In quo sane jndicio, illud recte, 
nostra nil magni esse : illud non recte, si ausis tribuant 
quae humilitati debentur: liumilitati (inquarn) et priva- 
tioni cuidam istius humauae superbiae, quae universa 
perdidit, quaeque volucres quasdam meditationes loco di- 
vinae in rebus signaturae consecravit. Hac enim ex parte 
revera nobis gratulamur, et eo nomine Felices nos et 
bene de genere humano meritos esse existimamus, quod 
ostendimusquidvera et legitima spiritus liumani humilia- 
tio possit. Verum quid nobis ab hominibus debeatur, 
ipsi viderint. Nos certe nos nostraque vobis debemus. 

Omnibus qui aderant digna magni tudine generis et 
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nominis liumani oratio visa est, et tamen libertati quam 
arrogantiae propior. Ita autem inter se colloquebantur : 
se instar eorum esse, qui ex locis opacis et nmbrosis in 
lucem apertam subito exicriiit, cum minus videant quam 
prius ; sed cum certa et beta spe facultatis melioris. 

Turn ille qui lime narrabat ; tu vero quid ad ista di- 
cis? inquit. Grata sunt (inquam) quae narrasti. At- 
que (inquit) si sunt ut dicis grata, si tu forte de his 
rebus aliquid scripseris, locum invenias ubi luec inseras, 
neque peregrination is nostrm fructus perire patiaris. 
^quum postulas, inquam, neque obliviscar. 




FRANCISCI BACON 

COGITATA ET VISA: 

!>£: 

INTERPRETATIONE NATURAE, SIVE RE 
SCIENTIA OPERATIVA. 


VOL. VII. 


7 




PREFACE 

TO THE 

COGITATA ET VISA. 


The Cogitata et Visa stands first in Gruter’s volume 
of 1653, where it first ap]>oared. That a work with 
that title was composed about the year 1607 may be 
inferred from the date (1607^ of a letter addressed by 
Bacon to Sir Thomas Bodley after he had im[)arted 
to him a writing entitled Cogitata et Visa;^^ from a 
letter addressed (19 Feb. 1607) by Sir Thomas Bod- 
ley to Bacon, giving his opinion of it ; and from an 
entry in the Commentarius Solutus (26 July, 1608) 
“ Imparting my Cogitata et Visa^ witli choice, ut videb- 
itur.” Whether the writing here spoken of was ex- 
actly the same as that which Gruter published it is 
of course impossible to say. The following allusion in 
Bacon’s letter to Bodley — “ If you be not of the lodg- 
ings chalked up, whereof I speak in my preface ” — 
would seem rather to imply that it was not ; there 
being no preface to tlie Cogitata as printed by Gruter, 
nor any allusion to the chalked lodgings anywhere in 
the work. And it is otherwise probable that it under- 
w^ent many alterations before it attained its final shape, 
in which it must certainly be reckoned among the most 
perfect of Bacon’s productions. Allowance being made 
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however for this uncertainty, we need not scruple to 
place it here. It covers most of the ground occupied 
by the first book of the Novum Organum^ and was in- 
tended to be followed by an example of a true induc- 
tive investigation, with all its apparatus of tables, &c., 
as applied to one or two particular subjects; wliicli 
would have covered the same ground which the second 
book of the Novum Organum was meant to occupy. 

For the text, there are only two authorities that I 
know of; namely the copy printed by Gruter, and a 
manuscript in the library of Queen’s College, Ox- 
ford ; ^ a very beautiful manuscrl|>t, carefully corrected 
throughout in Bacon’s own hand, and })erfect but for 
the loss of a leaf in the middle. The differences be- 
tween the two, though not otherwise material, are suffi- 
cient to prove that neither can have been taken from 
the other; and as the manuscript is fuller in some 
places, and the printed copy in others, it is difficult to 
say which was the later. The manuscript however is 
certainly the more accurate ; and has certainly been 
revised by Bacon himself, — a fact which we cannot be 
so sure of with regard to the other. I have therefore, 
by permission of the Provost of Queen’s College, 
printed the text from it ; giving in the notes the read- 
ings of Gruter's copy, where there is any difference 
between them. 

The notes which do not relate to these variations 
are Mr. Ellis’s. 


J. S. 


1 CCLXXX. fo. 205. 
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Franciscus Bacon sic cogitavit ; Scientiam in cu- 
jus possessione genus humanum aclinic versatur, ad 
certituclinem et inagnitudinem operum non accedere. 
Medicos siquidem inorbos com])lures insanabiles pro- 
nuntiare, et in reliquorum cura siepius errare et de- 
ticere : Alchiniistas in spei sua* amplexibus senescere 
et immori : Magorum opera fluxa, nec fructuosa : 
Mechanicas artes non multura lucis a philosophia 
petere, sed experientiae telas, lentas sane ac bumiles, 
paulatim continuare : Casum, authorem rerum pro- 
culdubio utilem ; sed qui per longas ambages et cir- 
cuitus donaria sua in homines spargat. Itaque visum 
est ei, Iiiventa liominum quibus utimur admodum im- 
j)erfecta et immatura censeri : Nova vero, hoc scien- 
tiarum statu, nonnisi per saeculorum spatia cxpectari ; 
eac^ue ipsa cjuie hactenus humana exhibuit industria, 
PhilosophifB baud attribui. 

Cogitavit et illud ; in his^ rerum humanarum an- 

- The title in Gruter’s copy is • Francisci Baconi De Vei'ulamto^ Cogitata 
€t Visa de Inter pretatione Naturce^ sive de Tnventione Rerum et Operum. 

2 lis. — G. 
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gustiis, id maxime et ad praesens deploratum ct in 
futurum ominosum esse ; quod homines, contra bonum 
suum, cupiunt ignorantiam ignominiae eximere, et sibi 
per inopiani istain satisfieri. Mediciis onim pneter 
cautelas practicae ^ suaB (in qiiibus ad cxistirnationcm 
Artis tuendam hand parum pricsidii est), banc gen- 
eralem veluti totius Artis cautelam advocat ; quod 
Artis suaa infirinitatem in Natune caluinniam vertit, 
ct quod Ars non attingit, id ex arte imj)Ossibile in 
Natiira supponit. Neque eerte damnari i)Otest Ars, 
cum ipsa judicet. Etiain Pliilosopliia ex qua medicina 
ista (quam in manibus babemus) excisa est, babet et 
ilia et in sinu niitrit quanlam posita ant placita, in 
quae si severius inquiratur, hoc omnino persuader! 
volunt. Nil arduum aut in natura imperiosum ab arte 
vel ope bumana expectari debere. Ab hoc fonte illud : 
Calorem Astri sive Solis et calorem Ignis toto genere 
ditferrc : et illud, Coinpositionem opus bominis, at 
Mistionem opus solius naturae esse, et similia : qine si 
diligcntius notentur, omnino pertinent ad bumanie po- 
testatis circumscriptionem malitiosam, ct ad quaesitam 
et artificiosam desperationem, quje non solum sped au- 
guria sed etiam experiendi aleas abjiciat, et omnis^ in- 
dustria3 stimulos et nervos incidat ; ^ diini de hoc tantuni 
solicit! sunt, ut Ars ])eifecta censeatur, et gloriie vanis- 
simaB et perditissimm dant operam, scilicet ut quicquid 
inventum non sit, id nec inveniri ])osse credatur. Al- 
ebimista vero, ad Artis suae sublevationem, crrorcs 
proprios reos substituit ; secum accusatorie reputando, 
se aut Artis et Authorum vocabula non satis intel- 

1 artis. — G. ‘-2 omnes — (i 

8 Compare this with what is said of Galen in the Temporis Partm Maa^ 
culm [supra, p. 20.]. 
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lexissc, unde ad traditionum et ore tenus eloquiorum 
susurros animum applicat; aut in practica3 scrupulis, 
proportionibus et momentis aliquid titubatuni esse, 
unde experimenta foelicioribus (ut putat) auspiciis in 
infinitum rcpetit: ac interim, cum inter experimen- 
torum vertiginosas ambages ^ in Inventa quaedam aut 
ipsa facie nova, aut utilitate non contemnenda impin- 
gat, hiijusmodi jjignoribus animum pascit, eaque in 
majus ostentat et eelebrat, reliqua spe siistentat. Ma- 
gus, cum nonnulla supra naturam (pro suo niiniruin 
captu) prorsus cffici videat ; postquam vim semcl nat- 
urae fiictam intelligit, iinaginationi alas addit, rcmque 
magis et minus reci2)ere vix putat ; quare maximarum 
rerum sibi adeptioncm spondet ; non videns esse sub- 
jecta certi cujusdam et fere definiti generis, in quil)us 
Magia et superstitio per omnes nationes et ietates pot- 
uerit et luserit. Mechanicus autem, si ei contiirerit 
jam pridem inventa subtilius polire, vel ornare elegan- 
tius ; aut qua) separatiiii observaverit componere et 
simul repra 3 sentare ; aut res cum usu rerum commo- 
dius et fcelicius copulare ; aut opus majore aut etiain 
minore quani fieri consuevit mole et volumine exlii- 
bere ; se demum inter reruin Inventores numerat. 
Itaque satis constabat ci, homines rerum Inventionem 
ut conatum irritum fastidire ; ^ vel credere, extare 
quidem Inventa nobilia, sed inter paucos summo silen- 
tio et religionc quadam coliiberi ; vel hue descendere, 
ut minores istas industrias et Inventorum additamenta 

1 This remarkable phrase occurs also in the Temporu Partus Masiulus 
[sec p. 31.J ; a (‘omcidence which, with other points of re«^emblance, seenia 
to indicate that the Cogitata et Visa and the Temporis Partus were written 
about the same time. 

2 Itaque visum est <=■?, homines rerum et artium wtvarum inventionem^ ut 
amatum inanem et suspectum^ fastidire, — G. 
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pro novis Inventis aestiment ; quae omnia eo redeunt, 
ut animos hominum a legitimo et constant! labore, et 
a nobilibus et genere humano dignis Inventorum pen- 
sis avertant. 

Cogitavit et illud ; homines cum operum varietatem 
et pulclierrimum apparatum, qua3 per artes Mechanicas 
ad cultum humanum congesta sit,^ oculis subjiciant ; ^ 
eo inclinare, ut potius ad opulentia3 humanae admira- 
tionem quam ad inopise sensum accedant ; minime 
videntes, primitivas liominis observationes et Natura) 
operationes qua? animae aut primi inotus instar ad om- 
nem illam varietatem sint, nec multas nec alte petitas 
esse : ctetera ad patientiam hominum, et subtilem et 
ordinatum manus vel instrumentorum motum tantum ® 
pcrtinere : atque in hac parte officinam cum Biblio- 
theca mire congruere, qujc et ipsa tantam librorum 
varietatem ostentet, in quibus si diligentius introspicias, 
nil aliud quam cjusdem rei infinitas repctitiones re- 
perias, tractatu^ novas, inventione pra'occupatas. Ita- 
que visum est ei, opinionem copine inter causas inopi*T 
poni : et turn opera turn doctrinas ad intuitum nume- 
rosa, ad examen pauca esse. 

Cogitavit et illud ; eas quas habemus doctrinas ca 
ambitione et afFectatione proponi, atque in eum modum 
efformatas ac veluti personatas in conspectum venire, 
ac si singulas artes omni ex parte perfectac essent et 
ad exitum perductaj. Hujusrnodi enim methodis et 
iis parti tionibus tradi, quae omnia prorsus qme in illud 
subjectum cadere possunt tractatu ^ complecti et con- 
cludere videantur. Atque licet membra ilia male 
impleta et quod ad vividum aliquem rerum succum 


1 sunt. — G. 2 subjiciunt. — G. 

4 traciandi modis et structurn quadam. — G. 


8 tantum om. G. 
8 tractata . — G. 
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attinet destituta sint, Totius tamen cujusdam formam 
et rationem pra0 se ferre : eoque rem perduci, ut pauca 
quaedam, neque ilia ex optimo dclectu recepta Autho- 
rum scripta, pro integris ipsis et propriis Artibus ha- 
beantur. Cum tanien primi et antiquissimi veritatis 
inquisitores, meliore fide ac eventu, Scientiarn quam ex 
rerum contemplatione decerpere et in usum condere 
statuebant, in Apliorisnios fortasse sive breves easdem- 
que sparsas nec methodis revinctas sententias, conjicere 
solerent: quae cum et rerum inventarum nuda sirnu- 
lachra, et rerum non inventarum manifesta spatia et 
vacua indicarent, minus fallebaiit ; atque liominum in- 
genia et meditationes ad judicandurn et ad invenien- 
dum simul excitabant. At nunc scicntias iis modis 
exliiberi quaj fidem usur])ent, non judicium solicitent, 
et autlioritate tristi hetis Inventioniim conatibus inter- 
cedant : Adeo ut omnis successio et devolutio discipli- 
nariim personas Magistri et auditoris coinplectatur, non 
Inventoris et ejus qui Inventis addat : unde necessario 
evenire, ut Scientije suis haereant vestigiis, nec loco 
omnino moveantur ; quod et per multa jam specula usu- 
venit ; eousque, ut non solum assertio maneat assertio, 
sed etiam qujestio maneat qufestio, et eodem plane statu 
alatur. Quare visum est ei, Columnas non ultra pro- 
grediendi magnopere fixas esse;^ et minim minime 
esse id baud obtineri, eujus adipiscendi homines nec 
spe nec desiderio teneantur. 

Cogitavit et illud ; quse de liominum turn despera- 
tione turn fastu dicta sunt, quod ad plerosque scientia- 
rum sectatores attinet, nimis alte petita esse. Turbam 
enim longe maximam prorsus aliud agere : Doctrinam 
siquidem vel animi et delectationis causa petere, vel 

1 Jixas esse et quasi falahs. — G. 
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ad usum et emoliimentum professorium, vel etiam ad 
ornaraentum et existimationis suae adminiculum : Qikg 
si ut fines ^ scientiarum proponantur, tantum abest ut 
homines id velint, ut ij)sa doctrinarum massa auginen- 
tum sumat ; ut ex ea quae pnesto est massa, nil amplius 
qiiserant quam quantum ad usum destinatum vertere 
et decoquere possint. Si quis autem in tanta multitu- 
dine scientiam affeetu ingenuo et propter se expetat ; 
invenietur tamen rc‘rum potius varietatem^ quam veri- 
tatem aucupari : Quod si et veritatis sit inquisitor se- 
verior, ilia ipsa tamen veritas erit hujusmodi, quae res 
jam in lucem proditas subtilius exjdieet ; non qiiie 
novam lucem excitet. Sin adliuc studium cujus])iam 
in tantum expandatur, ut et novam lucem ambiat ; 
earn scilicet lucem adaniabit, qua* ex longinquo con- 
templationes sj)eciosas ostentet, non quie ex j)ro])in- 
quo opera et Inventa nobilia demonstret. Quare visum 
est ei, eodem rursus rcferri ; scilicet mirum non uti- 
que esse curriculum non confici, cum homines ad liu- 
jusmodi minora deflectant : multo niagis, cum nec ip^a 
meta adliuc ulli quod sciat mortal ium posita sit et 
defixa: Metam autem non aliam esse, quam ut genus 
humanum novis operibus et potestatibus continue do- 
tetur. 

Cogitavit et illud ; inter ista Scientiarum detriinenta, 
Naturalis philosopliiie sortem prie omnibus minus mquam 
esse : ut qme a laboribus hominum levitcr occupata, 
facile deserta, nec majorem in modiim culta et subacta 
sit. Postquam enim fides Christiana adoleverit et re- 
cepta sit,'** longe maximam ingcniorum partem ad Theo- 

1 — G. 

2 There is here perhaps an allusion to the title of one of Cardan’s works, 

De lltrum Vanetate; of which Bacon made use in writing the Sylva 
varum. 8 adolemt et veceiAa est. — G. 
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logiam se contulisse, hominumque ex hac parte studio 
et amplissima praernia proposita et omnis generis ad- 
jumenta copiosissime subministrata esse : quin et acvo 
superiore potissimas Pliilosophoruin commentationes in 
Morali Philosopliia (quae Ethnicis ^ vice Theologiae 
erat) consumptas esse : utrisque autem temporibus sum- 
ma ingeiiia baud infrequenti iiumero ad res civiles se 
applicasse, prjesertim durante magnitudine Romana, 
quai ob imperii amplitudinem plurimorum operis indige- 
bat. Earn ipsain vero ajtatem qua Naturalis Philosopliia 
apud Gra'cos maxime florere visa est, fuisse particulam 
temporis minime diuturnam : ac subinde contradiction- 
ibus ac novorum placitorum ambitione corruptam et 
in util em redditam. Ab ill is autem usque temporibus, 
neminem prorsus nominari, (pii Natural em Philosophiam 
ox ])rofesso colat, ncc ejus inquisitioni immoriatur ; adeo 
lit viruin vacuum et integrum lisec Scientia jamdiu non 
occujiaverit ; nisi forte quis ” monaclii alicujus in cellula 
aut nobilis in villula lucubrantis exemplum adduxerit, 
quod et rarissimum reperietur. Sed factam ^ deinceps 
instar transitus cujusdam et pontisternii ad alia, mag- 
namque istam Scientiarum matrem in ancillam mutatam 
esse ; qute Medicinm aut Mathematicis operibus minis- 
tret, aut adolescentium immatura ingenia lavet et im- 
buat veluti tinctura quadam prima, ut aliam rursus 
fuelicius et commoclius excipiant. Itaque visum est ei 
Naturalem Philosojdiiam, incumbcntium et paucitate, et 
festinatione, et tyrocinio, destitutam jacere. Nec ita 
multo post visum est ei, hoc ad universum doctrinarum 
statum summopere pertinere. Omnes enim artes et 
scientias ab hac stirpe revulsas poliri fortassis, aut in 
usum efHngi, sed nil admodum crescere. 

1 Ethmcie^ magna tx parte. — G. 2 gvis forte. — G. 8 factum. — G. 
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Cogitavit et illud ; quam molestum ac in omni genere 
difficilem adversarium naota sit Philosophia naturalis, 
Superstitionem nimirum et zelum religionis caecum et 
immoderatum. Comperit cnim ex Grajcis nonnullos, 
qui primum causas naturales fulminis et tempestatum 
insuetis adhuc liomiinim aiiribus proposuerunt, impie- 
tatis eo nomine damnatos ; nec multo melius exceptos, 
sed in idem judicium adductos, non capitis sane sed 
famjn, Cosinograplios, qui ex certissimis deinonstration- 
ibus, quibus nemo bodie saiius contradixerit, formam 
terrae rotundam tribuerunt, et ex consequenti Antipodas 
asseruerunt, accusantibus quibusdam ex antiquis Patri- 
bus fidei Cbristiarne.^ Quin et durioreni (ut nunc sunt 
res) conditionem sermonum de Natura efFectam ex 
temeritate Theologorum Scholasticorum ct eorum clien- 
telis, qui cum Tbeologiam (satis pro potestate) in ordi- 
nem redegerint et in artis fabricam cffinxerint, boc 
insuper ausi sunt, ut contentiosam ct tumultuariam 
Aristotelis Pbilosopbiam corpori religionis inseruerint.^ 
Eodem spectare etiam, quod boc sneculo baud alias ojdii" 
iones ^ magis secundis vends ierri reperies, quam eorum 
qui Theologize ct Pbilosopbize, (id est) fidei ^ et sensus, 
conjugium veluti legitimum multa pompa et solennitate 
celebrant, et grata rerum varietate animos bominum 
permulcentes, interim divina et bnmana inauspicato 
permiscent. Revera autcm si quis diligentius animum 
advertat, non minus jiericuli Naturali PhiIosoj)hia3 ex 
istiusmodi fallaci et iniquo federe, quam ex apertis in- 

1 See Lactantms, Div. Inst, in 24 ; and for a defence of the conduct of 
S. Boniface to Yirgiluis Bishop of Salzburg, who maintained among other 
positions of doubtful orthodoxy the existence of the antipodes, see Fro- 
mondus “ De orbe terrae immobih.” 

2 immiscuerint. — G. 8 opiniones et disputation es. — G. 

* Jidem in Gruter. — J. 8. 



COGITATA ET VISA. 


109 


imicitiis imminere. Tali enim fodere et societate, 
recepta in Philosophia tantura comprehendi : aucta 
autem, vel addita, vel in melius mutata, etiam severius 
et pertinacius excludi. Denique versus incrementa, et 
novas veluti oras et regiones philosojdiiie, omnia ex parte 
religionis pravarum suspicionum et impotentis fastidii 
plena esse. Alios siquidem simplicius subvereri, ne 
forte altior in Natura ^ inquisitio ultra datum et conces- 
sum sobrietatis terminum penetret ; traducentes non 
recte ea quje de divinis mysteriis dicun tur, quorum 
multa sub sigillo diviiio clausa manent, ad occulta Na- 
turai, qme nullo interdicto separantur: Alios callidius 
conjicere, si media ignorentur, singula ad manuni et 
virgulam divinam (quod Religionis ut putant niaxime 
intersit) facilius referri ; quod nil aliud est, quam Deo 
per mendacium gratificari velle : Alios ab exemplo me- 
tuere, ne motus et mutation es Philosophia5 in religionem 
incurraiit et desinant : Alios denicpie solicitos videri, 
ne in Naturjp inquisitione aliquid inveniri possit quod 
Religionem labefiictet ; quaj duo cogitata incredulitatem 
quandam sapiunt, et sapientiam animalem : posterius au- 
tem absque impietate ne in dubitationem aut suspicio- 
nem venire potest. Quare satis constabat ei,^ in liujus- 
modi opinionibus multuin infirinitatis, quin et invidiae et 
fermenti non paruin subesse. Naturalem enim Phil- 
osopliiam post verbum Dei certissimam superstitionis 
medicinam, eandem probatissiraum fidei alimentum esse. 
Itaque merito religioni tanquam fidissiinam et acccptis- 
simain ancillam atribui : cum altera voluntatem Dei, 
altera potestatem manifestet: Necjue errasse eum qui 
dixerit, erratis nescientes scripturas et potestatem Dei ; 
informationem de voluntate, et meditationem de potes- 
1 natunun. ~ G. 2 ei om. G. 8 St. Matth. xxu. 29. 
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tate, next! individuo copulantem. Quae licet verissima 
sint, nihilominus illud manet ; in potentissimis Natura- 
lis Philosopliiae impedimentis, ea quae de zelo imperito 
et superstitione dicta sunt, citra controversiam numcrari. 

Cogitavit et illud ; in moribus et institutis Academi- 
arum, Collegiorum, et similium conventuum, quae ad 
doctorum hominum scdes et operas mutuas destinata 
sunt, omnia progressui Scientiarum in ulterius adversa 
inveniri. Frequentiam enim multo maximam profes- 
soriam primo, ac subinde meritoriam esse: Lectiones 
autem et exercitia ita disposita, ut aliud a consuctis ne 
facile cuiquam in mentem veniat cogitare. Sin autem 
alicui inquisitionis et judicii libertate nti contigerit, is se 
in magna solitudine versari statim sentiet : Sin et hoc 
toleraverit, tamen in capessenda fortuna industriam hanc 
et magnanimitatem sibi non levi impedimento fore cx- 
perietur. Studia enim hominum in ejusmodi locis in 
quorundam authorum scripta veluti relegata esse; a 
quibus si quis dissentiat, aut controversiam moveat, con- 
tinue ut homo turbidus et rcruni novarum cupidus cor- 
ripitur ; cum tamen (si quis rerum ^ verus a^stimator 
sit) magnum discriinen inter rerum civilium ac artium 
administrationem reperiet : ^ non enim idem periculum 
a nova luce ac a novo motu instare ; veruni in rebus 
civilibus, motum etiam in melius suspectum esse 
ob perturbationem ; cum civilia autlioritate, consensu, 
fama, opinione, non dernonstratione et veritate con- 
stent: in artibus autem et scientiis, tanquam in me- 
talli fodinis, omnia novis operibus et ulterioribus pro- 
gressibus strepere debere. Atque recta rati one rem se 
ita habere. In vita autem, visum est ei doctrinarum 
politiam et administrationem quai in usu est, scientia- 

1 rerum om. G. - reperiatur. — G. 
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mm auginenta et propagincm durissime premere et co- 
hibere. 

Cogitavit et illud ; etiam in opinione hominum et 
sensu communi, multa ubique occurrere quae novas 
scientiarum accessiones libero aditu proliibeant : maxi- 
mam enim partem hominum, praesentibus non asquam, in 
antiquitatem propendere ; ac credere si nobis qui nunc 
vivimus ea sors obvenisset, ut quae ab antiquis quajsita 
et inventa sunt primi tentaremus, nos eorum pensa 
longo intervallo non fuisse a‘quaturos. Credere simil- 
iter, si quis etiam nunc, ingenio suo confisus, inquisi- 
tionem de integro suscipere affectet, hunc hujusce rei 
eventum fore ; ut aut in ea ^ ipsa incidat qute ab anti- 
quitiite probata sunt ; aut sane in alia, quae ab antiquitate 
jamj)ridem judicata et rqjecta, in oblivionem merito 
cessere. Alios, spreta omnino gente et facultate humana 
utriusque temporis, sive antiqui sive novi, in opinionem 
labi curiosam et superstitiosam ; existimantes scientia- 
rum primordia a sjiiritibus manasse, et ab eorum digna- 
tione et consortio similiter nova inventa authoramentum 
habere posse.^ Alios opinione magis sobria et sevcra, 
sed diffidentia graviore, de auctiore scientiarum statu 
plane des})erarc, Naturae obscuritatem, brevitatem vitae, 
sensuum fallacias, judicii infirmitatem, et experimen- 
torum difKcultates et immensas varietates reputando ; 
itaque hujusmodi spei excessus, quae majora quam quae 
habemus spondeant,^ esse impotentis animi et immaturi ; 
atque laeta scilicet principia, media ardua, extrema con- 

1 ea om. G. 

2 Bacon here alludes to the opinions of the cabalists, and perhaps in par- 
ticular to those of Robert Fludd. 

8 spondeat — G. The reading of the MS. is incorrect; but it maybe 
doubted whether the error be not in the which ought perhaps to be 
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fusa habere. Nec minorem desperationem praemii quam 
facti esse. Scientias siquidem in ma^nis in^eniis pro- 
culdubio innasci et augeri ; pretia autem et sestiinationes 
Scientiarum, penes po])ulum aut principes viros, ant 
alios mediocriter doctos esse : unde fieri ^ ut ea tan turn 
inventa vigeant, quie popular! judicio et sensui communi 
accommodata sunt ; ut in Democriti opinione de Atomis 
usuvenit, quae quia paulo remotior erat, lusu excipieba- 
tur. Itaque altiores contemplationes Naturae, quas fere 
religionis instar duras sens! bus hominum accederc ne- 
cesse est, oriri aliquando posse ; sed fere non multo post 
(nisi cvidenti et excel lent! utilitate demonstrentur et 
comm endcn tur, quod hucusque factum non est) opin- 
ionum vulgariurn ventis agitari et extingui ; adeo ut 
temjms tanquam fluvius, Icvia et inflata vehere, gravia 
et solida mergero consueverit. Visum est ei itaque, 
impedimenta melioris scientiarum status non tantum 
externa et adventitia, sed et innata et ex i])sis sensi- 
bus hausta esse. 

Cogitavit et illud ; etiam verborum naturam vagam 
et male terniinatam Intellectui hominum illudere, et 
fere vim facere. Verba enim certe tanquam numis- 
mata esse, qucTC vulgi imaginem et principatum rep- 
ra5sentent : ilia siquidem secundum populares notiones 
et rcrum acceptiones (qme maxima ex parte erroneae 
sunt et confusissimie) omnia componere et dividere ; 
ut etiam infantes cum loqiii discant,^ infoelicem erro- 
rum cabalam haurire et imbibere cogantur: Ac licet 
sapientiores et doctiores se variis artibus ab hac ser- 
vitute vindicare conentur; nova vocabula fingendo, 

1 Itaque rum eorundem pi'opositUmem scientiarum et judicium esse : unde 
Jien^ &c. — G. 

2 discunt — G. 
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quod durum, et defiuitiones interponendo, quod moles- 
tum est ; iiullis tanieii viribus jugum excutcrc posse, 
quill infinite etiam in acutissimis disputationibus con- 
troversiae dc verbis inoveantur, et quod multo deteriiis 
est, iste ip.sai pravte verborum signaturaj etiam in 
mentem radios suos et iinpressiones reflectant ; ncc 
tan turn in scrmone inolcstte, sed etiam Judicio et In- 
tellectui infeste sunt. Itaque visum est ei, inter in- 
ternas causas errorum, banc ipsani ut gravein sane et 
non ^ innoxiam jionere. 

Cogitavit ct illud; praeter communes seientiarum et 
doctrinarum difiicultates, philosojiliiam naturalem, prav 
scrtim activam et ojierativam, etiam alia propria ha- 
bere pra‘judicia et impedimenta. Non parvam enim 
existimationis jacturam et fidei iecisse, per qiiosdam 
jirociiratores suos loves et vanos ; (j[ui j)artim ex cre- 
dulitate jiartiin ex imjiostura, hiimanum genus promis- 
sis oneranint ; vita* jirolongationem, senectutis retar- 
dationem, dolorum levationem, naturalium (hdectuum 
reparationem, sensuum deceptiones, afiectuum ligati- 
ones et incitationes, intellectualiuin facultatum illumi- 
nationes, cxaltationes, substantiariim transmutationes, 
inotuum ad libitum multiplicationes, aeris iinpressiones 
et alterationes, rerum futurarum divinationes, remota- 
rum repra?sentationes, occultarum revelatioiies, et alia 
complura pollicitando : verum de istis largitoribus, 
opinari, non multum aberraturum qui istiusmodi judi- 
cium fecerit : Tantum nimirum interesse inter horum 
vanitates et veras artes, in philosopliia, quantum in- 
tersit inter res gestas^ Jul. Caesaris aut Alexandri, et 

1 mm om. G. 

2 So in MS. Gruter’s copy has infer sins Julii, &c., the stas cominenc- 
mg a new line. Blatkbourn silently substituted /mynas^ which is the 
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rursus Amadisii ex Gallia aut Artliuri ex Britannia, 
in liistoria ; constat eiiiin clarissimos illos Imperatores 
majora revcra pnestitisse quam uinbratiles isti heroes 
fecisse fingantur ; sed modis et viis actionuin ininime 
fabulosis et prodigiosis. Itaque lequum non esse fidern 
vera3 memoi-iio derogare, quia ilia a labulis quando- 
que loisa et violata sit : nam Ixionem e luibe Cen- 
tauros ; nee ideo minus, Jovem e vera Junone Ileben 
et Vulcanuin, virtutes scilicet admirandas et divinas 
Natune et Artis genuisse. Qua‘ licet vera com])eri- 
aiitur, et homines absque rerum discrimine incredulos 
esse suinime sit imperitia‘ ; vi.Mim taineii est ei, a eri- 
tatis aditum ])er liujusmodi commeiita iiiterclusum aut 
certe arctatum jam[)ridem esse ; et vanitatis excessus 
ctiam nunc omnem maonanimitatem destruere. 

Cogitavit et illud ; re])eriri in aniino liumano incli- 
natioiiem quandam a Katura insitam, et hominum 
opinione et disciplina nonnulla corroboratam, quie nat- 
uralis pliilosophiie, activm iiimirum et operativa', pro- 
gressus remorata sit et averterit. Earn esse opinioiiem 
sive mstimationem tumidam et damnosain ; Minui 
nempe Majestatem mentis Immanje, si in experimen- 
tis et rebus ])articularibus, sensui subjectis et in ma- 
teria terminatis, din ac multuiri versetur : pra;sertim 
cum liujusmodi res ad inquirendum laboriosje, ad med- 
itandum ignobiles, ad dicenduin aspeive, ad practicam 
illiberales, numero infinite', et subtilitate pusilhe, videri 
soleant, et ob liujusmodi conditiones glorim Artium 
minus sint accommodahe. Quam opinionem sive animi 

common reading and followed by INI. Bouillet Montagu silently substi- 
tuted utns, which could not possibly be right I had myself substituted 
res ytstos^ before 1 knew ol the MS , and it must of course be accepted as 
the true reading. 
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dispositionem, vires maxirnas sumpsisse ex ilia altera 
o])inu)ne elata et commeiititia, qua veritas lumianae 
mentis veluti indigena, nec aliunde coinmigrans ; et 
seiisus intellectum inagis excitare quam informare as- 
serebatur. Nequc tamen errorem luinc, et mentis (si 
veruin nomeii qineratur) alienationein, ab iis ulla ex 
parte correctain, qui sensui debitas, id est primas partes 
tribuerunt. Quin et bos quoque cxemplo et facto suo, 
relicta prorsus Naturali liistoria et inundana perani- 
bulatione, oiiinia in Ingenii agitatione posuisse, et inter 
opacissiina mentis Idola, sub s))ecios() contemplationis ^ 
11 online, perjictuo volutasse. Quare visum est ei, istiid 
reruiii iiartieularium repudiiiin et divortium omnia in 
familia liuinana turbasse. 

(b)gitavit et illiid ; non tantum ex iis qum distant 
conjecturam eapiendani ; fieri eniin jiosse ut liumani 
generis fortuna istas difticultates et vincula jierfregerit 
et siiperaverit : Itacpie illud videndurn ac penitus in- 
trospicienduni, (pialis sit ea pbilosopliia (jua* reeepta 
sit, aiit aba (jiuejiiam ex antiquis, cpite iiistar tabube 
nauli-agii ad litora nostra impulsa sit. Atcpie invenit, 
Pliil()so])biam Naturalem, quam a Gra^cis accepimus, 
])ueritiam (juandain Scientne eeiiseri ; atcpie habere 
id (plod pro])riuiii jiuerorum est, ut ad garriendiim 
prompta, ad generandum inbabilis et immatura sit. 
I Jujus autem ])bilosopbi;e jam consensu principem 
Arist()tt‘leni, intacta fere ac illibata Natura, in com- 
miinibus notionibus, atcpie earum inter se coinpara- 
tioiie, collisione, et reductione inutiliter versatum esse. 
Neque sane quicquairi solidi ab eo sperari, qui etiam 
mundum e categoriis eftecerit : Paruni eiiirn interesse, 
utrura quis materiam formain et privationem, an sub- 

1 contemplaiionis ct rationaliani. — G. 
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stantiam qualitatem et relationem, principia reriim pos- 
uerit. Verum istis sermonibus siipersederi oportere. 
Nam et justam confiitationem instituere (cum iieque 
de principiis, nec de demonstration urn modis convc- 
niat) irnmemoris esse ; et rursus liominem tantam au- 
thoritatem et fere Dicta tiirain in jdiilosojdiia jideptum 
per satyram perstringere, levins pro dignitate sermonis 
institiiti, et tamen suj)erbum fore. Ilium sane, Dia- 
lecticis rationibus, ut{)ote a se (quod ipse licentius 
gloriatur) oriundis, Naturalem ])]iiloso])hiam corruj)isse. 
Verum ut ilium mittamus, Platonem vimm sine dubio 
altioris ingenii fuisse ; ut qui et formarum cognitio- 
nem ambiret, et inductione per omnia (non ad ])rin- 
cipia tantum) uteretur: sed inutili utrol)i(]ue ratione, 
cum Inductiones Aagas, formas abstra(‘tas, prensaret 
et reciperet. Atque liujus pliilosoplii si quis atten- 
tius et scripta et mores consideret, eum de Pliiloso- 
pbia Naturali non admodum solicitum fuisse repe- 
riet, nisi quatenus ad Pluloso])bi nomen et celebrita- 
tem tuendam, vel ad majestatem quandam moralibus 
et civilibus doctrinis addendam et as])ergt*ndam sufbce- 
ret. Eundem Naturam non minus Theologia, quam 
Aristotelcm Dialectica inficere : et si verum dicen- 
dum est, tam proj)e ad poetm, quam ilium ^ ad sopliis- 
tse partes accedere. Atque liorum jdacita ex ipsis 
fontibus haurire licere, cum o])era eorurn extent. 
Reliquorum vero, Pytbagorm, Empedoclis, Heracliti, 
Anaxagone, Democriti, Parmenidis, Xenopbanis, et 
aliorum, diversam rationem esse ; quod illorum opin- 
iones per internuntios quosdam et fjimas et fragmenta 
solummodo habemus;^ atque idcirco majore inquisi- 
tione, ac majore etiam judicii integritate (qum sortis 

1 tile. — G. 2 hnbearnus. — G. 
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iniquitatem levet) opus esse. Se tamcn cum summa 
diligentia et ^ cura, omnem de illis o})iiuonibus auram 
captasse ; et‘^ quidquid de illis, vel duin ab Aristotele 
confutaiitur, vel dum a Cicerone^ citantur; vel in 
Plutarclii fasciculo, vel in Laertii vitis, vel in Lucretii 
poemate, vel alicubi in quavis alia sparsa momoria ct 
mcntione inveniri i)ossit, evolvisse ; et curn fide et 
judicio librato examinasse. Ac primo sane dubium 
non esse, quin si opiniones eorum in propriis extarent 
o])eribiis, majorem firmitudincm habiturae fuissont ; 
curn Tbeoriarum A'ires in apta et se mutuo sustinente 
partium harmonia, et quadarn in orbem demonstra- 
tione consistant, ideo(|ue ])er partes tradite infinna3 
sint : qiiare non contein])tim de illis judicium fecisse. 
Rej)i‘risse otiam inter placita tarn varia, band pauca 
in observatione naturae et causarum assignatione non 
indiligenter notata ; alios autem in aliis (ut fere fieri 
solet) beliciores fuisse. Tanturnmodo Pythagoras in- 
venta et placita (licet nuineri ejus quiddam pbysicum 
innuant) talia majore ex ]>arte fuisse, quae ad ordinem 
])otius quondam religiosorum fundandum, quam ad 
scbolarn in pbilosopbia aperiendam pertinerent ; (juod 
et eventiis conij)robavit ; nain eandein disciplinam plus 
in lueresi Maniclueoi’um, et superstitione Mabumeti, 
(juam apud Pbilosojrbos valuisse. Ileliquos vero, jdiys- 
icos certe fuisse ; atque ex iis nonnull os, (pii Aristot- 
elo longe et altius et acutius in naturam penetraverint. 
Atque ilium scilicet Ottomanorum more in fratribus 
trueidandis occupatum fuisse ; quod et ei ex voto suc- 
cessit-; verum et de Aristotele, et reliquis istis Gnecis 
non dissimile judicium fecit; Esse nimirum liujusmodi 
placita ac tbeorias veluti di versa diversarum fabularum 

1 ac. — G. ^uL — G. ® a Platone vd Cicerone. — G. 
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in Tlieatro ar^umenta, in quandam veri siinilitudinem, 
alia elogantius alia nogligentius aiit crassius conficta ; 
atque habere quod fabularum proprium est, ut veris nar- 
rationibus concinniora et comm odi ora videantur. Neque 
in istis taiitum exliibitis et piiblicatis theoriis, humani 
ingenii peregrination es et errores se sistere aut finiro^ 
potuisse. Nisi enim mores liominum et affectus et reruin 
civiliurn inclinationes liiijusmodi novitatibus (etiam in 
contemplativis) adversm et infeiisju extitissent ; diibiiim 
ininime esse, quin et alia^ multe in naturali jdiilosoplna 
seetjn introductie fuissent. Quemadmodiim enim in 
Astronomicis, et iis quibus terrain rotari placet, et iis qiii 
per eccentricos et ejiicyclos motus exjiediunt, eoruni qiue 
in cadis sub sensu ajiparent patrocinia et advocationes 
a‘ijua* et ancipites sunt ; (|uin et tabularum calculi 
utrisque respondent ; eodem inodo etinulto etiam facil- 
ius esse in Naturali Pliilosopliia comjilures theorias ex- 
cogitare, longe inter se ad invicem difterentos, sed tamen 
singulas sibi constantes, et instantiarum vulgarium (quae 
in ejusmodi qua'stionibus judicia exercere solent) suf- 
fragatione abutentes, at(jue in diversa trahentes. Ne- 
(jue enim defuisse, qui nostra et patrum a*tate novas 
Pliilosopliia^ Naturalis fabricas meditati sunt : Nam 
Telesium nostra inemoria scenam cons(*endisse, et no- 
vam fabulam cgisse, magis argumento probabilem qnam 
plausu celebrem : et Fracastorium, non ita jiridem, 
licet novam sectam non el(‘gerit, tamen liliertate judicii 
et inquisitionis lionestissime usum esse. Cardanum 
etiam non minus ausum ; sed leviorem. Quin et nuper 
Gilbertum nostratem, cum naturam Magnetis laborio- 

1 JimH. — G. The last letter has been corrected in the MS ; but whether 
from e into / or from i into e I cannot confidently say. 

2 Telesius is heie spoken of moic tavourably than in the Tempm'U Par- 
iu& Masculus. The phrase cclehrem occurs in both passages. 
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sissime et m«agna judicii finnitudine et coiistantia, nec- 
non experiinentorum magno comitatii et fere agmiiie 
perscrutatus esset, statim novie in Pliilosopliia Natural! 
sect{X‘ immincre ca*pisse ; ^ iiec Xenoplianis nomen in 
ludibrium versum expavisse, in cujus scntentiam ineli- 
nai)at.2 llos itaciuc, et si qui sunt aut erunt lioruni 
similes, antiquorum tiirb;e aggregandos ; imam eiiim 
eandemque omnium rationem haberi. Esse nimirum 
homines secundum pauca pronuntiantes, et naturam 
leviter attingentes, nec ita se illi immiseentes ut aut 
contemplationum veritatem aut openim utilitatem as- 
so(jui possint. Credere enim ex tot Philosopliiis per 
tot amiorum spatia laboratis ^ et eiiltis, ne unum (juidem 
exi)erimentum addiici j)osse, (juod ad hominum statum 
levandum aut loeiq)letandum spectet, et hujusmodi 
speeulationibus vere acceptum referri possit. Quin 
contra Aristotelis de (juatuor elementis commentum, 
cui ipse ])otius authoritatem quam principium dedit 
(quod avide a Medicis acccptum, quatuor complexio- 
num, quatuor humorum, et quatuor primarum qualita- 
tum eonjugationes post se traxit) tanquam inalignum 
ali(iuod et infaustum sidus, infinitam et Mediciuje nec- 
non coinpluribus Mechanicis rebus sterilitatem attulisse ; 
dum liomincs })er hujusmodi concinnitates et compcn- 
diosas ineptias sibi satisfieri patientes, nil amplius curant. 
Qmestionum interim et controversiarum turbas circa 
hujusmodi Philosophias undique sonare et volitaro ; 
adeo ut fabula ilia de Scylla in eas ad vivum competerc 
videatur ; qme virginis osetvultum extulit ; ad uterurn 

1 It seems from this that (Jilbcrt’s posthumous work, PJtysioIoffia Nova^ 
published m 1053 by Gruter, but whieh Bacon had certainly seen m manu- 
scii]>t, was written after the treatise JJe Magnete^ published m 1600. 

Soe Vol. HI p 374. note 2. 

3 tUdKn'uUs. — G 
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vero inonstra latrantia succingcbantur et adhaerebant ; 
ita liabere et istas doctriiias qiuedam prime aspectii 
speciosa, sed cum ad ])artes generationis ventum sitd ut 
fructum ex se edaiit, turn nil pra;ter lites et inquietas 
disputatioues inveniri, quie partus vicem obtineant. 
Atque illud interim notandum, qute de placitorum re- 
jectione dicta sunt, opinioiiibus tantum, non ingeniis 
autliorum aut laboribus derogare. Quanto enim quis 
ingenio et studio maxime valeat, euiidem, si naturte 
lucem et liistoriani et rernni particularium evidentiam 
deserat, tanto inagis in obscuriores et inagis perplexes 
phantasiarum et Idolorum recessus et quasi specus se 
detrudere et involvere. Neqiie insuper, generales i)lnl- 
osophiarum tlieorias ita^ argui, ut j)articulares et in- 
feriorum causarnm assignationes, quai in liujusinodi 
pliilosojjhoruin o])eribus reddi et ([lueri solent, proben- 
tur : verurn et has niliilo illis mel lores esse ; non tan- 
tum (]uod al) illis ])endeant, sed (piod et ips;e nullam 
iiKpiisitionis severitatem jma* se ferant ; ad ])aulo no- 
tiora et fere obvia deducentes, in quibus mens liumana 
leviter acquiescat et sibi com})laceat ; verum ad interi- 
ora Naturai minime i)enetrantes ; atque lioc vitii ((piod 
omnium instar est^ semper liabeiites ; ut experimenta et 
efFecta jam nota, coluerentia (piadam et veluti reticule 
connectant, ad eorum quai nota sunt justam mensuram 
facto : sed neutifjuam causam aliquam aut regulam de- 
monstrent, qua* nova nec 2)rius cognita effecta aut ex- 
perimenta designet. Atque post has pliilosophiarum 
oras peragratas, se undique circumspicientem etiam ad 
antiquitatis penetralia oculos conjecisse, veluti versus 
tractura quendam nubilosum et obscurum. At(|ue 
scire se, si minus sincera fide agere vellet, non difficile 

1 ventum est. — G. ^ itu oin. G. 8 sevenlatem luquisitiunis. — G. 
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esse liomlnibus persuadere, apud antiques sapientes, diu 
ante Graicorum tempera, Seientiam de Natura inajere 
virtute, sed majere etiam fertasse silentie fleruisse : at- 
que idee selennius fere ea quae jam afferuntur ad ilia 
referre ; ut nevi liemines selent, qui nebilitatem anti- 
quie alicujus presapiae ])er Genealogiarum rumeres et 
cenjecturas sibi affingunt : sed se, rerum evidentia fre- 
tum, omnis impestura^ cenditienem recusasse ; et qua- 
Icmicuiique ij)be epinienem de illis sa^culis liabeat, tamen 
ad id (jiiod agitur non plus interesse piitare, utrurn quai 
jam invenientnr anti(juis cegnita et per reriim vicissi- 
tudines occidentia et orientia sint, (]uam bominibus cura^ 
esse debere, utrum Nevus Orbis luerit Insula ilia At- 
lantis et veteri mundo cegnita, an nunc primum reperta. 
Rerum enim Inventionem a Naturae luce petendarn, non 
ab anticpiitatis tenebris repetendam esse. Interea ve- 
nire alicui in mentem posse, de Chimistarum arte sive 
pliiloso])lna taceri : ([uod se honoris causa fecisse ; (|uia 
earn ^ cum illis philo.sopliiis qua* })rorsus operum eftmtae 
sint conjungere noluerit ; cum i])sa inventa utilia^ non 
pauca exhibuerit et donarit. Verum fabulam illam in 
lianc artein non male congi'uere, de sene qui filiis au- 
ruin in vinea defossum (nec satis scire quo loco) legav- 
erit ; unde illos ad vineam diligenter fodiendam versos 
esse, et aurum quidem nullum repertum, sed vindemiam 
ea cultura factam uberiorem. Siinili modo et Cliimia* 
filios, duni aurum (sive vere sive secus) defossum in- 
venire satagunt, movendo et experiendo hand parvo 
proventui bominibus et utilitati fuisse. Sed illorum in- 
venta non alio modo, nec ratione aliqua meliore, ([uain 
arlium Meclianicarurn, ])rincipia et incrementa cepisse 

1 tarn om. G. nobilia. G. 

8 c(Bj)i8se m MS. and also m Gruter. 
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id cst, per experientiain meram. Nam pliilosojdiiam et 
speculativam eonim rom minus sanam esse ; et illis de 
qnibus locuti jam siimus jdiilosopliiariiin fa hulls diirio- 
rem. TTtcunque enim Priiicipiorum Trias inventum 
non inutile fuerit, sed rebus aliqua ex ])arte finitinium ; 
tamen maxima ex parte, eos ])aucis distillationiiin ex- 
peri mentis assuetos, omnia in Pbilosopliia ad separationes 
et liberationes retulisse, veramm alterationum oblitos. 
Illam autern ojnnionis fabricam, (jua veluti ba^i pliiloso- 
pliia eorum^ nititur ; nempe esse quatuor reriini matri- 
ces sive elenienta, in quibus semina et sjiecies rerum 
fix'tus sues absoh^ant, at(|ue luec quadriformia esse, pro 
differentia nimiruni ciiju^que elemeiiti ; ad(‘o iit in ecelo, 
acre, aqua, terra, nil ^ inveniatur, quod non babeat in 
tribus reliqnis conjugatum ali(|uod et quasi ^ paralle- 
luni:® huic certe pliantasticm rerum naturalium ])ba- 
langi peritum Natura* contein])latorem vix inter soinnia 
sua locum daturiim. Neque dissimiles esse rerum liar- 
monias, quje Natiiralis Magia; cultoribus placuerimt ; 
qui et i])si p(ir rerum Syinj)atliias et Antipatbias omnia 
expediunt ; et ox otiosis et sujnnissimis (‘onjecturis, re- 
bus virtutes et operationes adinirabiles affingiint.^ Vo- 
rum et bis se j)arcere ; quod inter tot fiibulas, tamen 
oj)era ali(]uando exbibent : * licet ea fere bujnsinodi 
sint, ut ad admiratioman et novitatem, non ad fructum 
et utilitatem accornmodata sint. Sed tamen et novitatis 
hunc usum ])lerum(|ue esse ; ut sinus natura* nonnibil 
excutiat, et luce potius quam^ actu juvet. Quaro 

1 eorum plnUwijthia — G. 

2 quad ri forma in MS.: a transcubcr’s error no doubt, wliich Bacon had 
overlooked. 

3 rddl — G. ^ fjuai,i om. G. 

3 See tlie note 2 p. 22. 

6 See the first book of Porta’s Natural Ma;^ic. 

^ 118 . — G. 8 exhibeant. — G. 2 luce saltern, .v minus actu. — G. 
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visum est ei, nequc in Grsecorum, ncque in novorum 
hominum placitis, neque in Alcliimia^ aut Naturalis 
Magia? traditionilms a]i([ui(l inveniri, quod ad opes hu- 
manas majorem in inoduni augcndas spectet. Itaque 
luTC omnia vel oblivioni devovenda esse, vel populari- 
bus studiis permittenda, dum veri Scientiarum filii alio 
cursum dirigant. 

Cogitavit et illud ; etiam dc demon strationum modis 
videndum. Dcinonstrationcs enim potentia quadam 
Pliilosoj)hiam esse : atque prout ilbe aut recta3 aut 
pravae sint, inde doctrinas perfectas aut imperfcctas 
sequi probabile esse. Coinj)erit autem, Demonstrationes 
qum in usu sunt, nec plenas nec fidas esse. Neque ta- 
men sensibus derogandum, quod (juidain feccrunt. Sen- 
suum enirn errores in singulis, ad suinmam Scientiarum 
non mill turn facore ; (juin et ab intellectii fidelius infor- 
mato eorrigi posse. Sed Jntellectum ij)NUin Natura sola 
f return, sine arte et discij)Iina rebus iin[)arem et inino* 
rein, sine cunctatione pronuntiandiim. Ne(]^ue enim 
aut ita capaccm esse, ut onmigenain particularium 
supellectilem ad inforinationein iiecessariam reei})iat et 
disj)onat ; neque ita vacuum et piirum, ut rerum imag- 
ines veras et nativas, absque phantasia et tinctura, ad- 
mit tat. Quin certissimiim esse, turn generaliter men tern 
liumanam instar sjieculi inaequalis esse, quie rerum 
radios secundum proprim sectionis angulos, et non in 
superficie ])lana suscipiat et reflectat : turn etiam cui- 
que ex education e, studiis, et natura sua, vim quandam 
seductoriam et quasi dmmonem familiarem adesse, qui 
mentem variis et vanis spectris ludat et turbet. N e(iue 
])ropterea ad opinionem Acatalepsise deveniendum. 
Cuilibet enim manifestum esse, nulla manus constantia, 
nec oculorum judicio maxime exquisite, lineam rectam 
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vel circiiliini perfectiun describi posse. Attamen ad- 
mota regula, aut circino eircumducto, rem ])raest() esse. 
At(pie in Meclianicis, maims liomiiuim imdas ad quantula 
opera sufficerc? easdeiii vi ct ope instriimentoruin, vas- 
tissiina qu^ec^ue ac rursus subtil issima vineere. Sequi 

igitur, lit ad artem eoiiliigiendnm, et de deiiionstratione, 
qua‘ j)er artem regitiir, videndum sit. Atcpie de Syl- 
logismo, Aristoteli oraciili loco est, ])aiicis seiiten- 
tiam claudendam. Rem es^e nimiriim, in doctrinis 
qum in opinionibus liominum ])ositai sunt, veluti moral- 
ibus et })oliticis, utilem et intelleetni maiuiin (juandam 
aiixiliarem ; rerum vtTo naturaliiim subtilitati et obseii- 
ritati im])arem et i)lane ^ incom])elentem. Nam Svllo- 
gismiim certe ex })ropositioiiibus constare, projiositiones 
ex verbis, verba iiotiomim sivo aniini eoiK*eptuiim tes- 
seras*^ et signaeula esse. Quamobrem notiones ipsse, 
qua* verl)oriim anima* sunt, si vagas neseia‘, tu*(‘ satis 
definita* fuerint ((jiiod in luituralibiis longe maxima ex 
parte fieri consuevit), omnia mere. R(‘stare Indue- 
tionem, tampiain idtimum et uniciiiu rc‘biis siibsidium 
et })erfugium : ne(pie immerito in ea s])es sitas esse, ut 
qiue o})era laboriosa ct fida rerum suftragia colligei*c et 
ad intellcctum perferre possit. Vcrum et bujiis noinen 
tantummudo notum esse ; vim et usum liomines liae- 
temis latuisse. De Indiictione enim ita deeernenduin. 
In usu ejus atque etiam forma liomines duplieiter p(‘e- 
casse. Priiiio (piod mora* impatientes, et compendia 
viarum undique lustrantes, et (|ua*(lani in certo poneri*, 
circa qiue tanquam circa ])olos disjiiitationes verterentur, 
properantes ; earn tantum ad generalia Scientiarum 
priiicipia adhibiierunt, media per Sylloglsmorum deri- 
vationes expedire teinere sperantes. Rursus, ipiod de 
1 So Gniter; in MS. 2 jdane oru. G 8 G. 
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Syllogfsnu) accurate, do hac aiitcm dcmoristratlouc cur- 
sim ct ncgligeiitor iiKjuireutes, fonnain ejiisclem inedi- 
tati sunt admodiun siinplicem et ]>laiie juierilem ; quae 
per cnuiuerationein tantinu ])rucedat, at(jue pro))terea 
precario, non necessario concludat. Itaipio cum cir- 
ca denionstrationes talia (‘ogitet, inirum iicniini videri 
posse, si in })liilosop}iia natiirali sil)i cum aliis, sive 
veteribus sive novis, non conveiiiat. Ne([ue enini fieri 
j)osse (quod ille ^ per jocinii dixit) ut idem sentiant, qiii 
aquimi et qui vinum bibunt. lllos ('iiim liquorem im- 
bibere crudinn, et ex intellcrlu a el s])onte manantem 
vel industria qnadain haustiim : se autem liquorem 
para re et pro})inare ex infiiiitis nvis, iis(pie maturis ct 
tempestivis, et per racemes decerptis ('t colleetis, et 
subinde in torculari ])ressis, et in ^^ase repurgatis et 
clarifi cutis, constantem ; qui tamen jib ornni inebriandi 
qualitate roctificetur, ciiin nil ])r(>rsas pbantasiarum 
vaporibus tribuat aut reliiupiat. Quare visum est ei, 
Philosopliias illas qiias jamdudum diximiis, non tantuin 
propter operuin sterilitatein, sed etiam propter demon- 
stratioiium infinnitatem et billacias rejici, cum non 
solum a rebus deserta*, sed et ab auxiliis quoe sibi 
j)aravcruiit destitiita^ ac prodit:e siiit. 

Cogitavdt et illud ; etiam de inveiii(‘ndi modis qui in 
usii sunt, se])aratiin videiulum, si mode aliqui sint. In 
bac enim parte non tarn errores vt devia, (piam solitndi- 
nem et vacua inveniri ; quod stupore quodam animiim 
perculserit.^ Non ulli mortal iura cordi aut curne fuisse, 
ut ingenii et intellectus human i vires ad artes et scicn- 
tias inveniendas et jn’omovendas dirigeret, coqne viam 
muniret ; sed omnia vel traditiomim caligini, vel argu- 

1 Philociatt’*^ of himself and Uemosthenes. 
ptrcukrii. — G. 
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mentonim vertigini^ et tiirbini, vel casus et expcri- 
enticTG undis et anibagibus, pennissa esse et permitti. 
Itacpie non sine causa fiiisse, quod apud ^gyptios (qui 
rerum inventores more apxid anticpiitatem recepto con- 
secrare solebant) tot briitorum effigies in tem})lis reperi- 
rentur ; cum animalia rationis expertia ex a^quo fere 
cum liominibiis Natura* operationum Inventores fuerint. 
Ne(jue ad hoc homines sua pra?rogativa liactenus ^ ad- 
modiim usi sint : s(‘d tamen de iis (pia* fiunt, vidiaidum. 
Et primo de Inveniendi modo simplici et inartificioso, 
quod liominibus familiare est ; id non aliud esse, (piam 
ut is qui se ad inveniendum alicpiid eom])arat et acein- 
gitur, j)rimo (]iia‘ ab aliis circa illud dicta sint inquirat 
et evolvat ; deinde imalitatiomnn ])ro])riam addat. V(*- 
rum ut (piisvel alionim fidei se committat, vel sj)iritum 
suum solicitet et fere invwetiit sibi oracula pandat, rein 
prorsus sine fundaniento esse. Seqni inventionem qm'e 
a})ud Dialecticos recejita sit. Earn solummodo nomine 
tenus ad id cpiod agitur jiertinere. Non enim princi- 
j)ionim et axiomatum esse, ex (piibus artes constant, sed 
tan turn eoriim (pne illis consinitanea videntur. Dia- 
lecticam enim magis ciiriosos et imjiortunos et sibi 
negotiiim facessentes, ad fidem (‘t veluti sacramentum 
cuilibet arti j)ra‘standimi notissiino resj)onso rejicere. 
Restare exjierientiam meram ; (pne, si occurrit, casus, 
si (juapsita sit, Experimentum nominatur. Atcpie banc 
non aliud cpiam (cpiod aiunt) scopas dissoliitas esse. 
Qiiin et eos (jiii in aliqua natura vel operatione per 
multam et erraticam quaiidam experimentorurn varia- 
tionem revelanda et in lucern educenda scdulo occupati 
sunt, aut attonitos stare, aut vertiginosos circumire, 
aliquando gestieiites, aliquando confusos, att[ue semper 
1 vesUgiis. — G. 2 Jmctenus om G. » sunt — G. 
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iiirenire quod ulterius quoerant. Neque prorsus aliter 
fieri posse. Insciam cnim et iinj)crit{im vakle cogita- 
tionem esse, alicujus rei naturam in seipsa perscrutandi. 
Eandcm enini naturam in aliis Litentem, in aliis mani- 
festani et quasi palpabilem esse ; atque in illis admira- 
tionem, in his no attcntionem quidem niovere : veluti 
eani corporuni naturam qiue sej)arati()iii resistit, in acpia- 
rum bullis rem sane subtilem et fere ingeiiiosam videri, 
qua? liiijus rei gratia in pelliculas quasdain in liJeniis- 
jdnerii formam effictas so conjiciimt ; eandein in ligno 
vel ]a])ide non magnopen' notari, sed solidi appellatione 
transmitti. Qiiare visum est ei, lioininibus non tain 
ignorantiam qiiaiii infodicitatem (piandam im})utari, 
cum a curriculo et via per infoxtunium aut blandimenta 
deflexerint, non in ejusdem spatiis minus se strenuos 
pravstiterint. 

Cogitavit et illud ; finem aliquando dcsperationi, aut 
saltern queidmoniis imponendum : ac illud potiiis viden- 
dtiin, an omnino (‘(‘ssajidum et his ^ quie haberniis uten- 
dum sit, an aliijuid ut in nudius res procedant teiitan- 
dum et inolieiidum. Ac primuin, finis ipsius et propositi 
merituin et pretiuin intueri pai* esse ; ut in materia dura 
et opere ardiio major fiat industrial accensio. Venie- 
bat autem ei in men tern, antiquis sa‘culis, Rerum In- 
ventoidbiis (modum excedente liominum affectu et 
impetu) divinos honores attidbutos esse. lis autem, 
(|ui in rebus Civilibus merebantur, (juales crantUrbium 
et Imperiorum Conditores, Legislatures, Patriarum a 
diutiuis malis libei’atores, Tyi'annidum debellatores, et 
his similes, intra heroum modum honores stetisse. Nec 
irnmerito hanc distinctionem priscis illis temporibus 
invaluissc, cum illorum beneficia ad universurn genus 

1 Us. — G. ^ in ora. G. 
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huinanum, homm ad ccrtas region cs et definitas liomi- 
nuiii sedes pertinerent : ilia insiiper sine vi aut pertur- 
batione Immanam vitain bearent ; ha^c vero non absque 
tiimultu et violentia fere introducta sint. Quod si 
particularis alicujus inventi utilitas ita homines affecerit, 
ut eum qui universum genus liiimanum unico aliquo 
beiieficio eomplecti posset, lioiiiine inajorcin putarent ; 
at niulto Celsius invx*ntum esse, quod alia omnia inveiita 
particularia potentia quadam in se eontinoat, ac aniinm 
liumame vias aperiat,^ ut ad nova et ulteriora qu;eque 
ductu certo et recto penetrare possit. Quemadmodum 
enim sa*culis juioribus, cum homines in navigando j)er 
stelhiriim tantum observationes cursum dirigi*bant, eos 
veteris sane contineiitis eras legisse, aut maria ali([ua 
minora et inediterranea trajecisse ; necesse autem fuisse 
usum acus nauticie, ut diicem via* magis fidum, iimot- 
uisse, antequam Oceanus trajiceretur, et Novi Orbis 
regiones detegerentur : simili prorsus ratione, qua* hu- 
eus(|ue in artibus et scientiis hominum inventa sunt, 
potiUN^e instinctu, usu, observ atione, mc'ditatione, ape- 
riri, ut])Ote sensui propiora ; antequam veruad remotiora 
et occultiora natiir;e a])pellere liceat, necessario ]>rm- 
cedere, ut melior et perfectior mentis humana* usus et 
adoj)eratio inveniatur. Quare hujusceniodi Iiiv'entum 
prociildubio Temporis partum nobilissimiim, et vere 
masculum esse. Jiursus in Scriptiiris Sacris notabat, 
Salomonem Regem, cum iinperio, auro, magniheentia 
operum, satellitio, fainulitio, servoruin et rniiiistrorum ^ 
puleherrinia descriptione et ordiiie, classe insiiper, nom- 
inis claritudine, et sumina hominum adniiratioiie flo- 
reret ; nil horum tamen sibi gloriie duxisse ; verum ita 

1 avimam humanam carcerihus lUmret^ elque vias ajHriai — G. 

2 famulorum. — G. 
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pronuntiasse : Qloriam Dei esse rem celarc^ glorimn 
Regis avtem rem imenire: non aliter ac si divina 
natura innocenti et benevolo puerorum ludo delectare- 
tur, qui ideo se abscondunt ut inveniantur ; ac animam 
liuiiiaiiam sibi collusorem in hoc ludo, pro siia in homi- 
nes indulgentia et bonitate optaverit. Atque hanc in- 
veiiiendi gloriam earn esse, quao liiiinanam naturam no- 
bilitet nec interim cuiquam mortaliuin inolesta sit (ut 
Civilia esse solent), nec conscicntiam in aliquo remore- 
tur aut mordeat, sed omniiio meritum et beneficium 
sine alicujiis pernicie, injuria, aut tristitia deferat: 
Lucis eniin naturam puram et absque maleficio esse ; 
ubuin ejus perverti ; ipsam non pollui. Rursus etiam 
huminum studia et ambitiones reputans, tria ambitionis 
gcniera rei)eriebat, si modo uni ex iis id nomen imponere 
fas sit ; Primam eorum qui ad [)ropriam potentiam in 
patriis suis amplificandam magna contentione feruntur ; 
atque hanc vulgarem esse et degencrem : Secundam 
eorum qui patrije suse potentiam inter humanum genus 
provehere nituntur; quae sane plus habet dignitatis, 
cuj)iditatis minus ; ^ Tertiam eorum qui hominis ipsius 
sive Illimani generis potentiam et imperium in rerum 
universitatem instaurare et attollere conantur ; qua? 
reliquis proculdubio et sanior est et augustior : Hominis 
autem iiiqierium sola scientia constare : tantum enim 
potest quantum scit : neque ullas vires naturaliiim causa- 
rum catenam perfriiigere posse ; Naturam enim non 
aliter quam parendo vinci. Cogitabat etiam et animo 
volvebat, qualia sint, quae tarn de vi simplici et mera 
inventorum quam de ea^ qum cum merito et beneficio 
conjuncta sit, cogitationem subire possunt. Ac illam 

1 haudJ minus. — G. 

qu<B de viriute ac vi inventorum^ tarn simplici et mera^ tarn ea. — G. 
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quidem non in aliis manifestius occurrere, quam in 
tribus illis Inventis, quae et ipsa aritiquis incognita, et 
quorum primordia etiam nobis obscura et iiigloria sunt; 
Artis niminim Iinprimendi, Pulveris Tornientarii, et 
Acus Nauticae. Ha^c enim tria, numero scilicet pauca 
ac inventu non niultuin devia, reruin faciein et statum 
in orbe terrariini mutasse: prinium in re literaria, 
secundum in re bellica, tertium in re navali ; unde in- 
finitas rerum mutationes secutas esse, attentius intuen- 
tibus conspicuas ; ut non ^ iinperium aliqiiod, non secta, 
non Stella majoreiu eliicaciain et quasi influxum in 
res humanas liabiiissc videatur, quam ista meclianica 
habuerunt. Quod autem ad inerita attim‘t, id ojitime 
perci])i, si quis consideret quantum intersit inter lioini- 
num vitam in excultissima aliqua Europoe j)rovineia, et 
in regione aliqua novfe Indiie maxime fera et barbara ; 
tantum sane ut merito hominem liomini Deuiii esse, 
non solum ex auxilio et beneficio, sed ex status compa- 
ratione dici possit. Atque hoc non solum, non cadum, 
non corpora, sed Artes pnestare. At non novum or- 
bem scientiarum et novum orbcm terrarum in eo con- 
venturos, ut vetera novis sint longe cultiora. Quin 
contra necesse esse, accessiones artium iis qiue jam 
habemus multo se ostendere pra^stantiores, ut quie 
naturam non leviter inflectere, sed vincere et subigere 
et in imis fundamentis concutere ])Ossint ; fere enim 
perpetuo fieri, ut quod inventu sit obvium, id opere sit 
infirmum ; cum radices demum rerum virtute valid.e, 
eaedem situ abditoe sint. Si quis autem sit, cui in con- 
templationis amorem et venerationem effuso, ista ope- 
rum frequens et cum tanto honore mentio quiddam 
asperum et ingratum sonet, is pro certo sciat, se pro- 
1 Here a leaf of the MS. has been lost. 
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priis desideriis adversari ; etenim in natura, opera non 
tantuin vito beneficia, sed et veritatis pignora esse, Et 
quod in religione verissirne requiritur, ut fidem quis ex 
operibus monstret ; idem in naturali philosophia com- 
petere, ut scieritia similiter ex operibus monstretur. 
Veritatem enim per operum indicationem, magis quam 
ex argumeiitatione aut etiam ex seiisu, et patefieri et 
j)robari. Quare unam eaiideriKjue rationem et condi- 
tioriis liumaiiae et mentis dotandae esse. Itaque visum 
est ei, qiue de finis quern animo metimur et destina- 
inus dignitate dicta sunt, ca non verbis in majus aucta, 
sed vero minora esse. 

Cogitavit et illud ; qua' de finis excellentia dicta 
sunt, posse votis similia videri. Itaque videndum sed- 
ulo, quid spei affulgeat, et ex qua parte se ostendat: 
ac curandum, ne rei optinue ac pulcherrimae amore 
capti, se veritatem judicii amittamus aut minuamus. 
Consentaneuin enim esse, prudentiarn civilem in hac 
parte adliibere, quae ex prajscripto diffidit, et de liu- 
manis in deterius conjicit. Leviores igitur spei auras 
rejiciendas : eas autem quae aliquid firmitudinis habere 
videntur discutiendas. Atque auguria rite capienti, 
primo illud occurrebat, hoc quod agitur, ob boni natu- 
ram erninentem, maiiifeste a Deo esse ; atque in operi- 
bus divinis tenuissima qiia'que^ priiicipia eventum tra- 
here. Etiam ex natura temporis bene ominabatur: 
omnium enim consensu veritatem Temporis filiam esse. 
Summai igitur infirmitatis^ esse, authoribus infinita 
tribuere, authori autem authorum, atque omnis au- 
thoritatis, Tempori, jus suum denegare. Neque solurn 
de Temporis commuiii jure, sed et de nostra? a?tatis 


1 Here we recover the MS. again. 

2 infirmitatis et jmsillammUatis. — G. 
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pr^rogativa bene sperabat. Opinionem ciiim quam 
homines de Antiquitate fovent negligentem esse, ac 
vix verbo ipsi congruam. Antiquitatem enim proprie 
dici, Mundi ipsius senium, aut a^tatem provcctiorem. 
Atque revera consentaneum esse, qiiemadmodum ma- 
jorem reruin humanarurn notitiam et maturius judi- 
cium ab homine sene cxpetamus quam a juvene, ob 
experientiarn, et eorum qua? vidit et audivit et cogita- 
vit multitudinem : eodem modo, et a nostra a'tate (si 
vires suas nosset, et ex])oriri et intendere vellet) 
majora quam a priscis temporibus sperari par esse ; 
utpote setate mundi grandiore, et infinitis experiinen- 
tis et observationibus cumulata et aucta. Neque j)ro 
niliilo a?stimandura, quod per longinquas illas naviga- 
tiones et peregrinationes qme nostra nptate increbuerunt, 
plurima in natura })atuerunt qum novam ])]iiIosoj)]iije 
lucem affundere possint. Quin et turpe hominilms 
esse, si Globi Malerialis tractus, terrarum videlicet, 
marium, astrorum, nostris temj)oril)us in imniensum 
aperti et illustrati sint ; Globi autem Intellectual is fines 
intra veterum inventa et angustias steterlnt. Etiam 
Temporum conditionem in Europa, civilium rerum re- 
spectu non alienam esse ; aucta Anglia, ])acata Gallia, 
lassata Hispania,^ immota Italia et Germania : Itaqiie 
libratis regum maximorum ])otentiis, et inconcusso'^ na- 
tionum nobilissimarum statu, res ad pacem, qum Scien- 
tiis instar tempestatis sereme et benign^e est, inclinare. 
Neque ipsum rei literarim statnm liisce temporibus in- 
commodum esse : sed et quandam opportunitatem prj^3 

1 The Cogitatn et Mm was written in 1607, only two years before the 
strufTffle between Spain and the United Provinces w'as tenninated by the 
(xreat Truce. It is to this contest that the ejntbet lasmia apiiarently 
refers. 

2 incusso. — G. 
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se ferre ; turn ob Imprimeiidi artem, antiqiiis incogni- 
tam, cujus beneficio singulorum inventa et cogitata 
fulguris modo transcurrere queant ; turn ob religionis 
controversias, quarura tedio fortasse homines ad Dei 
potestatein, saj)ieiitiam, et boiiitatem in operibus suis 
contemplandum facilius aninium adjicere possint. Si 
quis autem sit, qui consensu et teniporis diuturnitate 
in veteriiin placitis moveatur, is si in res acutius intro- 
spiciat, ductores adrnodum paucos, reliquos sectatores 
tantuiu et plane ^ nurnerum esse rej)eriet ; homines 
nimirum, qui ab ignorantia ad pra ‘judicium transierunt, 
neque in a erum consensum (qui iiiterposito judicio fit) 
unqnain coienint. Atqiie i])sam tem])oris diuturnita- 
tem rt'cte consideranti in angustias parvas redigi. Nam 
e>x viginti quinque annorum centuriis, in quibus me- 
moria liominum fere versatur, vix quinque centurias 
sepoiii, qua* scientiaruin proventui utiles et feraces 
fuerint ; casque ij)sas longe maxima ex parte aliis scien- 
tiis, non ilia de natura, satas et cultas fuisse. Tres 
enim doctrinarum revolutiones et ])erjodos nuinerari : 
unam apiid Grmcos ; alteram apud Romanos ; ultimam 
apud occidentales Europa^. nationcs : reliqua mundi 
tempora bellis et aliis studiis occiij)ata, et quoad scien- 
tiarum segctem sterilia et vasta inveniri. Atque dc 
tempore sic cogitabat. Etiam ex casus vi et natura 
hujusmodi divinationem sumpsit. Casum nimirum pro- 
culdubio multis Inventis principium dedisse, sumpta ex 
natura rerum occasione. Nani‘S ideo in ignis invento 
Prometheum novfc India? ab Europa*o dissensisse, quod 

1 plane om. G. 

Num. — G. This was no doubt a mere misprint; but modem editors 
have turned it into a false readiiij;, by inserting after copia a note of 
interrogation, which is not found in Gruter. 
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apud eos silicis non est copia. Itaqnc in liis qnse 
prsesto sunt, casum largius invonta exhihere ; in iis 
quae ab usu quotidiano semota sunt, parcius ; sed iit- 
cunque, omnibus saeculis parturire et paren*. Neque 
enim causam videri, cur casus conscnuisse putetur, aut 
efFoetus jam factus. Igitur ita cogitabat, si liominibus 
non quairentibus et aliud agentibiis miilta inventa oc- 
currant, ncinini sane dubium esse posse, qiiin eisdem 
qumrentibus, idque via et ordine, non iinpetii et desul- 
torie, longe plura detegi necesse sit. Licet (mini semel 
aut iterum accidere ])ossit, iit quis])iam in id forte 
fortuna incidat quod magno conatu scrutantein antoa 
fugit, tamen in snmma rerum proculdubio eontrariuin 
inveniri. Casum enim operari raro, et sero, (‘t sparsim ; 
Artem contra constanter, et coin])endio, et turmatim. 
Etiam ex inventis i])sis qua' jam in lucem prodita sunt, 
de iis qune adliuc latent conjecturam recti ssime capi 
putabat. Eorum autem nonnulla (jus esse g(meris, ut 
antequam invenireiitur liaud facile cuiquam in mentem 
venisset de iis aliquid suspicari. Solerc enim boinines 
de novis rebus ad exemplum veterum, et ad ])hantasiam 
ex iis prspceptam liariolari : (juod o])inandi genus fal- 
lacissimum est ; quandoquidcm ea (jum ex rerum fon- 
tibus petuntur, per rivulos consuetos non uti(jue fluunt. 
Veluti si quis, ante tormentorum ignoorum inven- 
tion em, rem per effectus descripsisset, at(|ue ita dixis- 
sct, Inventum quoddam detectum esse, per (]uod muri 
et munitiones qua^jne maximai ex Ion go interval lo 
quaterentur et dejicerentur ; homines sane de viribus 
tormentorum et machinarum per pondera et rotas et 
similia multiplicandis, multa et varia commentaturos 
fuisse ; de vento autem igneo vix unquam imagina- 
tionem aliquam occursuram fuisse ; ut cujus exemplum 
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non vidissent, nisi forte in terras motii aut fulmine, 
qute lit non imitabilia rejecissent. Eodem modo si ante 
fili bombycini inventionem quispiain hujusmodi sermo- 
nem injecisset: Esse quoddam fill genus ad vestium 
et suj>elleetilis usuin, quod filum lincum aut laneum 
longe teniiitate ac niliilominus tenacitate ac etiam splen- 
dore et mollitie excelleret, liomines statim aut de serico 
aliquo vegetabili, aut de alicujiis animal is j)ilis delica- 
tioribiis, aut de avium plumis et lanuginc, aliquid opin- 
aturos fuisse : de vermis autem alieujus textiira, eaque 
tarn copiosa et aiiniversaria, nil cogitaturos : quod si 
qiiis etiam de vermi verbum aliqiiod emisisset, ludibrio 
certe futuriim fuisse ; ut qiii novas aranearum operas 
somniar(*t. Qiiare eandem et eorum qme in sinu na- 
tiir.To adhiic recondita sunt magna ex parte ration em 
esse, ut liominum imaginationes et eornmentationes 
fugiant et fallant. Itaque sic cogitabat ; si cujus spem 
de iiovis inventis coliibeat, <|uod siimpta ex his quas 
pr.Tsto sunt conjectura, ea aut imjiossibilia aut minus 
verisimilia putet ; eiim scire debere se non satis doc- 
tum ne ad optandum quidem commode et apposite 
esse. Sed rursus cogitabat, esse ex jam inventis alia 
diversjc et fere contrariae natiira*, quae fideni faciant, 
posse genus humanum nobilia inventa etiam ante pedes 
posita pneterire et transmittere. Utciinque enim pul- 
veris tormentarii, vel fili bombycini, vel acus nauticne, 
vel saccliari, vel vitri,^ vel similiiim inventa occultis 
(ut existimantiir) rerum proprietatibus ^ niti videan- 
tur; Imprimendi certe artem nihil habere, quod non 
sit apertum et fere obvium, et ex antea notis conflatum. 
Solere autem mentem humanam, in hoc inventionis 

1 vel vitri om. G. 

‘-5 vel simdia inventa quihusdam rerum et naturce proprietatibiis, — G. 
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curriculo, tain laevam et male compositam esse, ut in 
nonnullis prime diffidat, et non multo post sc con- 
temnat : atque prime iiicredibile videri, alitjuid tale 
inveniri posse ; postquam antem inventum sit, rursiis 
incredibile videri, id homines tarn diu fugere potuisse. 
Atque hoc ipsum qiiO(|iie ad spcin trahebat, superesse 
nimiriim adliuc magnum inventorum cuiiiulum, qui 
non solum cx operationibus incognitis erucMidis, sod 
et ex jam cognitis transferendis et ajqdicaiulis dediici 
possit. Etiam ilia ausjacia ut bona et beta accej)it, 
qua} in artibus Mechaiiicis ol)servavit, atque eorum 
successu, pnesertini ad ])hiIoso]>liiam cornparato. Ar- 
tes oniin Mechanicas, ut aura* cujiisdam vitalis ])ar- 
ticipes, qiiotidie crescere et p(*rfiei ; Philosophiam vero 
statute more adorari et celebrari, nec moveri. At- 
que illas in judmis authoribus rudes et fere inform('S 
ac onerosas se ostendere : postea novas vires et corn- 
modi tates adipisci. Haiic autem in primo quoque 
authorc inaxime vigerc, ac deincops declinare. Ne- 
que aliam hujus contrarii successus causam vcriorcan 
esse, quam quod in INlechanicis multorum ingenia in 
ununi cociunt ; in Philosophia autem, singuloriim in- 
genia ab uno quopiam destruuntur. Nam postquam 
dcdititii facti sunt, amjditudincm non addere ; sed in 
uno ornaiulo ant stijjando servili officio occujxiri. 
Quare omnem philosophiam ab ex])cricntia* radicibus 
ex (juibus prinium pullnlavit et incrementum cej)it 
avulsam, rein mortuam esse. Atcpie hac cogitatione 
arrectus, etiam illnd notavit ; facultates Artiiim et 
Scientiarum aut Empiricas, ant Rationales sivc Pliil- 
osophicas, omnium consensu esse : has autem geminas ^ 

1 ffemmaa om G Nor was this yrord in the MS onj-inally it is in- 
sorted between the lines in Ilaeoii’s hand. 
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se non bene adhuc commistas^ et copulatas videre. 
Empiricos enim fonnicas more congerere tantum et 
uti; Rationales autem aranearum more telas ex se 
conficere. Apis vero rationcm mediam esse, qme ma- 
teriam ex floribus tarn liorti quam agri eliciat, sed 
cam etiam propria facultate vertat et digerat. Neqno 
absiinile verae Philoso])liia3 opificium esse ; quae ex His- 
toria naturali et mcchanicis experimentis pra^bitam 
materiain, non in memoria integram, sed in intellectu 
mutatain et subactam reponit. Neque se nescire, esse 
ex Empiricoriim nuniero, qui se non mere Empiricos 
baberi volimt ; ct ex Dogmaticis, qui se in experien- 
tia industrios et perspicaces videri ambiunt : vorum 
h.TC fuibse et esse quorundam liominum artificia, ex- 
istiinationem qiiandam, ut alteriitor in sua secta excel- 
lere videatur, captantium. Kevera autem liarum fac- 
ultatum (livortia et fere odia, semper valuisse. Quare 
ex arctiore earum et sanctiore federe omnia fausta et 
fadicia j)ortendi putabat. Etiam illud libcnter vidit: 
intuebatur nernpe infinitas ingenii, temporis, faculta- 
tum exj)ensas, quas homines in rebus et studiis (si quis 
vere judicet) iiiutilibus collocant ; quarum pars quota 
si ad Sana et solida verteretur, nullam non difficul- 
tatem superare posset. Neque esse quod homines 
particularium multitudincm reformident, cum Artium 
])hienomeiia manipuli instar siiit, ad ingenii comnienta 
semel ab evidentia rerum disjuncta et distracta. At- 
(jue ha*c quiu dicta sunt singula, irnj)ulsum quendam 
ad spem faciendam habere. Ante omnia autem cer- 
tissiraam spem esse, ex pra?teriti temporis erroribus ; 
atque (quod ^ quispiam de civili statu non prudenter 
administrato dixit) qiwd ad preeterita spectando pessi-- 

1 commissas. — G (juvd ettam. — G. 
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mum^ id ^ ad futura optimum esse, Cessantibus enim 
hujusmodi erroribus (ad quod ipsa monita primum 
gradum praestant) maximam rerum convorsionem fore. 
Quod si homines per tanta annorum spatia viam ten- 
uissent, nec tamen ultcniis progrcdi potuissent, ne spem 
quidem ullam subesse potuisse. Tunc enim manifes- 
tum fuisse, difficultatem in materia et subjecto (qunp nos- 
trae potestatis non sunt), non instrum en to (quod penes 
nos est) ; hoc ost, in rebus ipsis carumque obscuritate, 
non in animo humano et ojus adoperatione esse. Nunc 
autem apparere, viam non aliqua mole aut strue im- 
perviam, sed ab liumanis vestigiis deviam esse : itaqiie 
solitudinis metum paulispcr offundere, nec ultra minari. 
Postremo et illud statuit, si spei multo imbecillior et 
obscurior aura ab isto novo continente sj)iravcrit, tamen 
experiundum fuisse. Non enim pari periculo rem non 
tentari, et non succedere : cum in illo ingentis boni, in 
hoc pusillae humanac opera? jactura vertatur. Verum 
ex 2 dictis et non dictis visum est ei, spei abunde esse, 
non tan turn homini industrio ad experiendum, sed 
etiam prudent! et sobrio ad credcndum. 

Cogitavit et illud ; studio accenso et spe facta, de 
modis ])erficiendi videndum esse. Ha?c itaque sunt, 
qua? ei circa hoc gcncraliter visa sunt ; qua? etiam nudis 
et apertis sententiis claudere et complecti consentaneum 
putavit. Visum est ei, jdane ab iis qine jam facta sunt 
diversa facienda ; itaque rcrum pra?teritarum redargu- 
tioncm ad futura vice oraculi fungi. Visum est ei, 
theorias et opiniones et notiones communes, quantum 
rigore mentis et constantia obtineri potest, penitus ab- 
oleri ; et Intellectum planum et a?quum ad particularia 
de integro accedere : ut fere non alius ad regnum na- 
1 id ipmm. — G. 2 — G. 
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turaB, quam ad regnum coelorum, pateat aditus ; ad quod 
nemini nisi sub persona Infan tis ingredi liceat. Visum 
est ei, particularium sylvam et materiem, et numero et 
genere et certitudine aut subtilitate ad informationem 
sufficientem, colligi et congeri, turn ex natural! historia, 
turn ex experimentis mechanicis ; atque ex his ^ potis- 
simum, quia natura plenius se prodit cum ab arte tene- 
tur et urgetur, quam in libcrtate propria. Visum est 
ei, eandem materiam ea ratione in Tabulas atque in 
ordinem redigi et digeri, ut Intellectus in earn agere, 
atque opus suum exequi possit ; cum nec verbum di- 
vinum in rerum niassam absque ordine operatum sit. 
Visum est ei,^ a particularibus in Tabulas relatis, ad 
novorum particularium inquisitioncm minime confestim 
transeundum (quod tamen et ipsum res utilis sit, et 
instar experientim cujusdam literatm), sed ad generales 
et communes compreheiisiones prius ascendendum.® 
Visum est ei, Intellectus motum et irnpetum naturalem, 
sed ])ravum, a particularibus ad compreheiisiones su- 
premas ct generalissimas ^ (qualia sunt principia quae 
vocant^) saliendi,® omnino cohibendum : sed conipre- 
liensiones proximas primo, ac deinceps medias, elici- 
endas et inveniendas, atque per gradus continues et 
scalam veram procedendum.’^ Visum est ei, talem in- 
ductionis formam inveiiiendam,® qua) ex aliquibus gen- 

1 its — G. 2 ci oni. G. 

8 proved fudum^ et natvrali sane intellectus irrocessui eaiemts indulyendum, 
Sed siniul visum est^ ■ G. 

4 super lores et magis generales. — G. 

^ prineipia qvce vacant artium et rerum. — G. 

® saliendi, et rehqua descendendo per media expedhndi. — G. 

7 adst endendum : fere enim conternjdatwnum et intellectus vias in Bivium 
illud moralium, antiqws decaniatum^ coinddere: Alteram enim viam primo 
ingressu planam ad ama dacere, alteram a principio arduam et suspensam in 
plana desmere. — G 

8 uitroduci. — G. 
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eraliter concludat ; ita ut instantiam contraclictoriam 
inveniri non posse demonstretur.^ Visum est ei, earn 
tantum comprehensionem probari et recipi, quae non ad 
mensuram facta sit et aptata particularium ex quibus 
elicitur, sed amplior aut latior sit ; eamque amplitiidi- 
nem sive latitudinem suain ex novorum particularium 
designatione, quasi fidejussione quadam, firmet.^ Vi- 
sum est ei, multa praeter lia^c inveniri, quae non tarn 
ad perfectionem rei, quam ad o])eris compendium, ac 
etiam ad mcsscm humanam inde accelerandam, insig- 
nitcr faciant. Quaj omnia utrum recte cogitata sint 
an secus, ab opinionibus (si opus sit) provocandum, et 
effectis standum. 

Cogitavit et illud ; rem quam agit, non o])ini()ncm, 
sed opus esse ; eamque non seethe alicujus aut ])laeiti, 
sed utilitatis et amplitudinis immensa^ fundamenta ja- 
cere. Itaque de re non modo perficienda, sed et com- 
municanda et tradenda (qua par est cura) cogitation em 
suspiciendarn esse. Re])erit autein homines in rerum 
scientia quam sibi videntur adepti, interdum profe- 
renda, interdum occultanda, fama^. et ostentationi ser- 
vire : quin et eos potissimuiii qui minus solida propo- 
nunt, solere ca qum afterunt obscura et ambigua luce 
venditare, ut facilius vanitati sine velificare possint. 
Putare autem, se id tractare quod ambitione aliqua 
aut aifectatione polluere minime dignum sit: sed ta- 
mcn neccssario eo decurrendum esse (nisi forte rerum 
et animorum valde imperitiis esset, et non cxplorato^ 

1 ne forte secundum paucioi'a qmtm par est, et ex its quve preesto sunt pro- 
nuntiemvsy et {qwnl unus ex antiquis dixit) scientiam inmunchs propriis et non 
in mundo communi queeramus. — G. 

2 ne vel in Jam notis faereamus^ vel laxwre fortasse compUxu umbrae et 
formas abstractas prensemus, — G. 

8 prorsus inexpbrato. — G. 
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viam inire vellet) ut satis meminerit, inveteratos 
semper errores, tanquam phreneticorum deliramenta, 
arte et ingenio subvert!, vi et contentione efFerari. 
Itaque prudentia ac morigeratioiie quadarn utenduin 
(quanta cum simplicitate et candore conjungi potest), 
ut eontradictiones ante extinguantur quam excitentur. 
Ad Imnc finem parare se de naturm interpretatione 
atque de natura ipsa o])us,^ quod errores minima asper- 
itate destruere, et ad liominum sensus non turbide ac- 
cedere possit ; quod et facilius fore, quod se non pro 
duce gesturus, sed ex natura ipsa lucem praebiturus et 
sparsurus sit, ut duce j)ostea non sit opus. Sed cum 
tem|)us interea fugiat, et ipse rebus civilibus plus quam 
vellet immistus esset, id longum videri : praesertim cum 
incerta vita^ cogitaret, et aliquid in tuto collocare festi- 
naret. Venit ei itaque in mentem, posse aliquid sirnpli- 
cius proponi, quod in vulgus non editum, saltern tainen 
ad rei tam salutaris abortum arcendum satis ^ esse possit. 
Atque diu et acriter rein cogitanti et perpendenti, ante 
omnia visum est ei, Tabulas Inveniendi, sive legitimae 
Inquisitionis formulas^ in aliquibus subjectis, proponi 
tanquam ad exemplum, et operis descriptionein fere 
visibilem. Neque enim aliud quicquam reperiri, quod 
aut vera vim aut error um devia in clariore luce ponere, 
aut ea quaa afferuntur nihil minus quam verba esse 
evidentius demonstrare possit : neque etiam quod magis 
fugiendum esset ab homine qui aut rei diffideret aut 
earn in magis accipi aut celebrari cuperet.^ Tabulis 

1 parare se de natura opus. — G. 2 satis fortasse. — G. 

8 hoc est materiem pariiculnnum ad opus intellectus ordinatam. — G. 

4 1 he passage which follows, down to edaiur^ is not in Gruter’s copy ; 
and the next sentence runs thus: Fieri nutem jmse ut si destinata perjicere 
non detur^ ut sunt huniana tamen ingeniajirnitora et sublimiora^ ettam ^sque 
majonbus atuiUis^ ah ohlatis monita^ rellqua ex se et sperare etjwtiri possini. 
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autem propositis et visis, non ambigore quin timidiora 
ingenia subitura sit quaodam liaisitatio et fere despera- 
tio de similibus Tabulis in aliis materiis sive subjectis 
conficiendis ; atque ita sibi in exeinplo gratulaturos ut 
etiam praecepta desiderent. Plurimorum autem studia 
ad usurn Tabular um supremum et ultimum, et clavein 
ipsain interpretationis posceiidam arrecta fore : ac multo 
ardentius ad novain faciem naturae saltern aliqua ex 
parte visendam, quae per liujusmodi clavem resignata 
sit et in conspectuin data. Verum sibi in animo esse, 
nec proprio nec aliorum desiderio servieiiti, sed rei con- 
ce{)tae consulenti, Tabulis cum aliquibus communicatis, 
reliqua coliibere, donee tractatus qui ad populum per- 
tinet edatur, Et tamen animo providere, ingenia firmi- 
ora et sublimiora, etiam absque majoribus auxiliis, ab 
oblatis rnonitos,^ reliqua ex se et speraturos et potitiiros 
esse. Fere enim se in ea esse opinione, nempe (quod 
quispiam dixit) prudentibus haec satis fore, imj)rudenti- 
bus autem ne plura quidem. Se iiiliilominus de cogi- 
tatis nil intermissurum. Quod autem ad tabulas ipsas 
attinet, visum est^ nimis abruptum esse ut ab ipsis 
docendi initium sumatur. Itaque idonea quaedam prae- 
fari o})ortuisse ; quod et jam se fecisse arbitrator, nec 
universa quas hucusque dicta sunt alio tendere.^ Hoc 
insuper velle homines non latere, nullis inveniendi for- 
mulis (more nunc apud homines et artes rece])to) 
necessitatem imponere ; sed certe omnibus pertentatis, 
ex multo usu et nonnullo ut putat judicio, earn quam 
probavit et exhibuit inquirendi formulam verissimam at> 

1 So MS. 

2 visum est autem. — G. The wordw from Se niliihminus to attinet being 
omitted. 

8 The passage which follows, down to a^olescere^ is not m Gruter’s copy; 
and the last sentence begins Postrenw visum est ei. 
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que utilissimain esse. Nec tamen se officere quominus 
ii qui otio magis abundant, aut a difficultatibus quas 
prime experientem sequi necesse est liberi jam erunt, 
aut majoris etiam et altioris sunt ingenii, rem in potius 
perducant ; nam et ipsum statuere, artem inveniendi 
proculdiibio cum inventis adolescere. Ad extremum 
autem visum est ei, si quid in liis qua? dicta sunt aut 
dicentur boni inveniatur, id tanquam adipem sacrificii 
Deo dicari, et liorninibus, ad Dei similitudinem, sano 
affectu et cliaritate liominum bonum procurantibus. 
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PREFACE 


TO THE 

INQUISITIO LEGITIMA DE MOTU. 


By the last paragraph of the Cogitata et Visa we 
learn tliat that work was intended for a preface to cer- 
tain “ Tables of Discovery, or Formulae of Legitimate 
Investigation,” which were to be set forth in a few sub- 
jects as a specimen of the work in hand. Ante omnia 
visum est ei Tahulas Inveniendi sive legitimee inquisitionis 
formulas^ hoc est materlem farticnlarium ad opus intel- 
lectus ordinatam^ in aliquihus suhjectis proponi^ tanquam 
ad exemplum et operis descriptionem fere visihilem. 

In the Coinmcntarms Solutus (July 26. 1608), among 
other memoranda relating to the progress of the work, 
I find the following : ‘‘ The finishing the 3 Tables, De 
Motu, De Galore et Frigore, De Sono.” 

Now in Gruter’s volume, among the Impetus Phil- 
osophici, I find a Latin fragment entitled Filum Loiby-- 
rinthi^ sive Inquisitio legltima de Motu; in Stephens’s 
second collection, I find an English piece entitled 
Sequela eliartarum^ sive Inquisitio legitima de Calore et 
Frigore ; in Rawley’s Opuscula I find a Latin fragment 
entitled Historia et Inquisitio prima^ de Sono et auditu^ 
et de forma Soni, et latente processu Soni ; sive Sylva 
Soni et auditus. 
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Of these, the first is merely a skeleton of an enquiry, 
the titles of the several chartce being given in order, 
but the titles only ; the second is a rough collection of 
materials for that enquiry de forma Calldl^ which was 
afterwards selected as the example to illustrate the 
method by, in the second book of the Novum Organum ; 
both have evidently been intended as s})ecimeiis of the 
materies jjarticularium ad ojms intellectm ordinata^ and 
there can be little doubt that they belong j)roperly to 
this period and place. The third is a collection of the 
materies particularium^ set out without any indication 
of a tabular arrangement, aiul may ])erhaps have been 
drawn up in its present shape about the same time with 
those portions of the natural history which belong to 
the tliird part of the Instauration, and to which in form 
it bears a greater resemblance. But in the absence of 
all evidence from which the date of comj)osition can be 
inferred, the reference in the Commentarim Solutus in- 
duces me to place it here. 

The preface, entitled Francimis Bacon Lectori^ stands 
in Gruter’s volume immediately before the Filum Laby- 
riniJd^ and probably belongs to it. 

The selection of Motion as the first subject to wdiich 
the new method was to be ai)plied and the example by 
which it was to be illustrated, strikes mo as very char- 
acteristic both of the aspiring genius of Bacon’s phi- 
losophy and of the error of judgment which lay at the 
bottom of it. He saw that all the active operations of 
nature were modes of motion, and concluded that if we 
could thoroughly understand the nature of motion, we 
should at once have the key to her secret processes, and 
therewithal the command over her powers ; which w’^as 
the true end and aim of knowledge. The subtlety and 
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intricacy of the phenomena did not daunt him ; for the 
true method was as the clue of the Labyrintli, which 
patiently and faithfully followed out must inevitably 
lead at last to the central principle which explains and 
reconciles them all. How fur he proceeded in the en- 
terprise, we may partly learn from the Commentarius So- 
lutas^ which contains the commencement of an elaborate 
and methodical investigation into the nature of motion ; 
with what success, we may partly infer from the second 
book of the Novum Organum^ in which the description 
of the different kinds of motion is introduced merely as 
a part of the doctrine of the j)rerogatives of instances: 
the fact probably being that he had despaired of arriv- 
ing by tlie Filum Lahy^inthi at any tangible result 
within any assignable time. 

The investigation, as set down in the Commentarius 
on the 26th and 27th of July, 1608, is carried out a 
little further than in this fragment ; and as it belongs 
naturally to this j)lace, and will throw some additional 
light upon the nature of the process as Bacon at this 
time conceived it, as Avell as upon the names by which 
some of its stages are distinguished, I cannot better con- 
clude this preface than by quoting it in extenso, 

J. s. 


InQUTSITIO LECilTIMA. 

1. Carta electionis et praeoptionis. 

2. Sylva, sive Carta Mater. 

3. Meta posita, sive Carta terminans. 

4. Loci, sive Carta Articulorum. 

6. Vena exterior, sive Carta divisionis 
prima?. 
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6. Carta assignationis vel collocatio- 


1. Carta Historiae ordinata^ ad divis- 

iones primas et reIi(juos artic- 
ulos. 

2. Carta Amanuensis, sive super In- 

stantias. 


1. Carta Analysis motus conipositi, vel 

dc s])elling. 

2. Vena interior, sive Carta divisioiiis 

sceundie. 

3. Carta observatioiiis, sive axiomatis. 

4. Carta Imniana optati^ a. 

5. Carta liuinana aetiva, sive ])ractica. 

6. Carta Anticipation is, sive interpre- 

tationis sylvestris. 

7. Carta Indicationis, sive ad cartas 

novellas. 


Nota Interpretationem legitimam non fieri, nec cla- 
vem Interpretationis adoperari usque ad reordinationes 
et cartas novellas finitas, ut duaj sint inacliiine Intel- 
lectus, una Inferior quam descrq)simus, altera Superior 
quae est novellarum.^ 

1 Probably apparentim secuvdm 

2 This IS the last of many memoranda which appear to have been trans- 
ferred fiom an old note-book (transport ata ex eommentario vetere) on the 
26th of July, 1C08. The next pa^^e is headed Traiisportat. Jul 27. 1608, 
— the beginning of the next morning’s work. 
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InQUISITIO LeGITIMA DE Motu. 

CarL elections, 

Quieta reriim principia sermones spectant ; moven- 
tia a u tern et motus ipse, opera. 

Motuum genera bene discreta et descripta, Protei 
vincula. 


Meta posita. 

Quod animo metiinur ; Motus ; exacte inspicienti 
non alius quam localis ; sensibilis scilicet et minutus. 

Etiam quies comprehendatur ; ex natura propria aut 
per accidens, ex libratione vel coliibitione motus.^ 

Tria motuum genera imperceptibilia, ob tarditatem, 
ut in digito liorologii ; ob minutias, ut liquor seu aqua 
corrumpitur aut congelatur &c. ; ob tenuitatem, ut 
omnifaria aeris, venti, spiritus, quae non cernuntur ac 
subtiliores corum motus nullo sensu comprehenduntur, 
sed tantum per pensa et elfectus. 

Motus et naturas per globos non distinguimus ut alia 
sit ratio ca*lestium, alia sublunarium : popularis ratio 
ista videtur et infirma ; nam etiam ca*lestia mutantur 
in magnis, ut patet in cometis coordinatis situ suo cum 
stellis fixis : In parvis si mutantur tamen sensum nos- 
trum latent ; Nam quae etiam in suj)erficie terras fiunt 
mutationes de circulo Lunae, si oculus ibi positus esset, 
discerni nequirent ; Rursus eadein aetemitas et motus 
regularitas tcrrae competit ; Nam in profunditate terras 
})ar aetemitas ac in coelo, et videntur variationes et 
mutationes et turbae tantum in confiniis regnorum is- 
torum fieri ; scilicet in superficie et crusta terrae, et 

1 Opposite this paragraph is written qu. 
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superficie et confiniis coeli, et aeris regione media quam 
vocant ; Etiam fluxus maris tarn regularis est quam 
motus lunae. 

De motu autem aiiimali, et de eo motu qui ad sen- 
sum peragendum requiritur, non inquiriinus, sed eum 
sui juris facimus et einancipainus ut seorsim ct prin- 
cipal iter inquiratur. 

Motus autem animales quatenus ad coliibitionem et 
participationem manifestam motuum c.TCiterorum com- 
preliendimus, ut saltum, sanguinis per venas ascen- 
sionem, etc. 

Motus autem impressionis sive signaturae qua? incor- 
poreae sunt tainen ob spatiorum sive locorum Mutatio- 
nes comprehendiinus, ut in sonis, visibilibus, attractioni- 
bus sive coitionibus ; calorem tamen et frigus omnino 
emancipamus ob dignitatem et inultipliccm usum, et 
de illis seorsim et principaliter inquiri volumus. 

Nec motum generationis vitalis ex])edimus, sive as- 
similation em magnam, sed et liunc emancipamus. 

Carta Ariiciilorurn. 

First to enquire the several kinds or diversities of 
motion. 

Then what bodies or subjects are suscej)tible of every 
kind and what not, and what have them in 
strength and what more obscurely, and what have 
them more familiarly and what more rarely. 
Then the comparisons of the forces of every motion, 
and which is ])redominant one over the other, and 
which is absolute and never falsified, if any such 
be; and how they evade and shift 'each nature 
of motion to do his part.^ 

1 The last clause added in the inar”;in 
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Nodi et globi motuum, and liow they concur and how 
they succeed and interchange in things most fre- 
quent. 

The times and moments wherein motions work, and 
which is the more swift and which the more slow, 
and where they take their beginnings and where 
they leave. 

The convenience or disconvenience which motion hath 
with heat and tenuity, and how these three meet, 
sever, and vary. 

The power in motions corporal of agitation, fire, time.^ 
The effects of motion, and what qualities it induceth 
respective to every motion. 

The force of union in motions, and the analogy there- 

of.2 

Carta divmonis primee^ sive ad ajparentiam primam* 

Agitatio, sive Motus absque termino, sive Motus se 
exercens. 

Latio, sive Motus ad terminum, sive Motus itinerans. 

Agitationis species duaj : Agitatio placida ; Agita- 
tio in(|uieta. 

Agitatio placida, sive Motus conversionis, sive 
Ourulis, 

Agitatio inquieta duplex : Agitatio relevationis et 
teiitationis ; Agitatio trepidationis. 

1 In the margin of the MS , opposite the last four paragraphs, are the 
following notes, written apjiarently at another time, and without any spe- 
cial reference to the particular paragraphs against which they happen to 
stand. They are written consecutively, one under the other, with strokes 
of the pen between to separate them. “ The instruments and efficients. — 
Subjectum quasi efficiens generate, efficiens tanquam subjectum proxi- 
muni. — Periodi et processus motuum. — Spatia orbis virtutis.” 

2 This last article appears to have been added at another time. 
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Lationis species duae: Latio manifesta, sive Motus lo- 

calis ; Latio occulta sive Motus corporalis. 

Motus localis tres sunt species : Motus respectu spa- 
tioruin ; Motus respectu situs ])artiuin ; Motus 
respectu alterius. 

Motus respectu spatiorum liabet 4 species. 

Motus nexus, sive ne detur Vacuum. 

Motus pla^je, sive ineclianicus, sive ne fiat pen- 
etratio dimensioniim. 

Motus libortatis, sive ad spbteram vetcrem, sive 
ad convenientiam ; qui est duplex : Motus a 
violenta condensatione ad convenientiam rar- 
itatis ; et Motus a violenta rarefactione ad 
convenientiam densitatis, 

Motus hyles migrantis, sive ad sjdueram novam ; 
qui etiam est diq)lex : Motus liyles migrantis 
ad splneram novam majorein ; Motus liyles 
migrantis ad spbairam novam minorem. 

Motus respectu situs partium est simplex, ct est 
motus congruitatis sive disponens. 

Motus respectu alterius babet 4 species. 

Motus ad massam, sive congregationis major, 
sive Panegyricus sive fa'deris gcaieralis. 
Motus Amicitiae, sive congregationis minor; 

sive sympathim, sive faderis sanctions. 
Motus disgregationis major, sive fugai. 

Motus disgregationis minor, sive Antipathia 3 . 

Motus corporalis liabet species sequentes, numero 

17. 
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Motiis subsistentise, sive ne detur niliilum. 

Motus integritatis, sive ne admittatur corpus 
externum ; sive amplexus veteris. 

Motus coliibitionis, sive regius, sive ne admitta- 
tur nova forma. 

[Isti 3 motus pertinent ad conservationem in 
statu.^] 

Motus maturationis ; sive exaltationis et per- 
fectioiiis naturae suae, sive in ]>otius. 

[Iste motus tendit ad perfection em.^] 

Motus contractionis, sive hyles minorans inte- 
rius, sive restrictionis. 

Motus relaxationis sive liyles majorans exterius, 
sive fusionis. 

Motus separationis in se, sive factionis, sive con- 
gregans homogenea et disgregans lieteroge- 
nea, sive unionis per partes. 

[Isti 4 motus pra5supponunt manentiam corporis 
in toto, absque jactura et eniissione, licet mis- 
tura et ordinatio partium mutetur.'] 

Motus separationis in aliud, sive exilii, sive cx- 
itura*. aut emissionis. 

Motus separationis altae et magnae, sive anar- 
chia*, sive putrefactionis, sive separationis in 
partes, 2 sive radicalis. 

[Isti 3^ motus pertinent ad scparationem .] 

Motus applicationis et resistentiaj secundum fi- 
bras, sive texturam et ordinem earum. 


1 Added ill mar#ifin. 

2 I am sure that I read this word right. 


8 Sic. 
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Lationis species duae : Latio manifesta, sive Motus lo- 

calls ; Latio occulta sive Motus corporalis. 

Motus localis tres sunt species : Motus respectu spa- 
tiorum ; Motus respectu situs partium ; Motus 
respectu alterius. 

Motus respectu spatiorum habet 4 species. 

Motus nexus, sive no detur Vacuum. 

Motus plagae, sive ineclianicus, sive ne fiat pen- 
etratio dimensionum. 

Motus libertatis, sive ad spha?ram veterem, sive 
ad convenientiam ; qui est duplex : Motus a 
violenta condensatione ad convenientiam rar- 
itatis ; et Motus a violenta rarefactione ad 
convenientiam densitatis. 

Motus liyles migrantis, sive ad sphseram novam ; 
qui etiam est duplex : Motus hyles migrantis 
ad sphmram novam majorem ; Motus hyles 
migrantis ad sphaeram novam minorem. 

Motus respectu situs partium est simplex, et est 
motus congruitatis sive dis])onens. 

Motus respectu alterius habet 4 species. 

Motus ad massam, sive congregationis major, 
sive Panegyricus sive fix^leris generalis. 
Motus Amicitiae, sive congregationis minor ; 

sive sympathiaj, sive faidcris sanctions. 
Motus disgregationis major, sive fugm. 

Motus disgregationis minor, sive Antipathiae. 

Motus corporalis habet species sequentcs, numero 

17. 
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Motus subsistentiae, sive ne detur nihilum. 

Motus integritatis, sive ne admittatur corpus 
externum ; sive amplexus veteris. 

Motus cohibitionis, sive regius, sive ne admitta- 
tur nova forma, 

[Isti 3 motus pertinent ad conservationem in 
statu.^J 

Motus maturationis ; sive exaltation is et per- 
fectionis naturaa suae, sive in potius. 

[Iste motus tendit ad perfection em.^] 

Motus contractionis, sive liyles minorans inte- 
rius, sive restrictioiiis. 

Motus relaxationis sive hyles majorans exterius, 
sive fusionis. 

Motus separationis in se, sive factionis, sive con- 
gregans liomogenea et disgregans heteroge- 
nea, sive unionis per partes. 

[Isti 4 motus priesupponunt manentiam corporis 
in toto, absque jactura et emissione, licet mis- 
tura et ordinatio partium mutetur.'] 

Motus separationis in aliud, sive exilii, sive ex- 
ituroB aut emissionis. 

Motus separationis altae et magnae, sive anar- 
chiaj, sive putrefactionis, sive separationis in 
partes, 2 sive radicalis. 

[Isti 3^ motus pertinent ad separation em.] 

Motus applicationis et resistentije secundum fi- 
bras, sive texturam et ordinem earum. 


Added in margin. 

I am sure that I read this word right. 


8 Sic. 
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Motus tenacitatis, sive adliaerentisB, sive primi 
tactus aut amplexus novi. 

Motus receptionis in se, sive mistionis, sive incor- 
porationis, sive indentatus, sive unionis per 
totum. 

[Isti tres motus pertinent ad corporum applica- 
tiones.] 

Motus gonerationis Jovialis, sive assimilationis, 
sive gonerationis siinilis sui fixjv et manentis. 

Motus gonerationis Saturnije, sive signatnne 
aut improssionis, sive gonerationis siinilis sui 
momentancie vel transeuntis. 

Motus gonerationis ficta*, sive excitationis et 
imitationis. 

[Isti t) motus pertinent ad projiagationem sj)e- 
ciei.] 

Motus mctamorplioseos placida*, sive novm for- 
ma* procedeiitis absque dissolutione. 

Motus metamorplioseos destriientis, sive novae 
forma* a corruptionc, sive reordinationis et 
triuinviratus, sive rudimenta gonerationis vi- 
tal is. 

[Isti 2 motus sunt mutationis majoris.] 

Carta assignation^, 

Fractionem corjiorum, sive resistentiam contra frac- 
tionem et separationem, assignamus sub motu In- 
tegritatis. 

Modum tamen fractionis in nonnullis aut proliibitionis 
fraction is in quo situs partium valet, assignamus 
sub motu a}>plicationis primo. 
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Reductionem ad statum quo, as when urine or blood is 
broken and by fire reduced, assignamus sub motu 
cohibitionis vel regio. 

Conscrvationem, inansionem in statu, non exituram 
spiritus in corporibus porosis sive terra? fixis (?) 
assignamus sub motu regio. 

All ripenings, coction, assation, the gatliering perfection 
of wines, beers, cyders, &c. by age and time, as- 
signamus sub motu maturationis.^ 

Etiam multiplicationem virtutis per unionem quantita- 
tis, vel conservationem status per unionem quan- 
titatis, assignamus sub motu maturationis vel exal- 
tationis. 

Liquefactionem, Mollificationem, Liquiditatem, consis- 
tentiam, duritieni, indurationem, or closeness of 
parts, Ampliationem, congelationem, constipatio- 
nem, assignamus sub motu hyles interiore. 

Residence, flowering, working out a skin, defecation, 
refining, clearing and lees, dissolving or breaking 
as in blood or urine, coagulation or turning to 
curds or whey, hsec assignamus sub motu separa- 
tionis in se. 

[Etiam disordinationem partium, as when pears rolled 
get a sweetness, wlien roses crushed alter their 
smell, htOic assignamus motui separationis in se.] 

Evaporationem, exhalationem, emissionem, consump- 
tionem, diminutionem, arefactionem, assignamus 
sub motu separationis in aliud. 

Corruptionem, rust, mould, assignamus motui separa- 
tionis alta?. 

Motus soliditatis sive expulsionis corporis dissirailis, 

1 The reference is to the three kinds of pepsis spoken of by Aristotle : 

pepaiisis, epsesis, and optesis. Meteorol. iv. — R. L. E, 
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et attractionem similis, assignamus sub motu mis- 
tionis. 

Exuctionem, depastionem, deprsedationem, intumescen- 
tiam, intenerationem, augmentationem, sive vege- 
tatione seu accretione, assignamus motui gerieratio- 
nis Jovis. 

Permentationem et infectioncm assignamus generationi 
fictas. 

Destillationem, sublimationem, assignamus motui meta- 
morphoseos placidae. 

Turning into worms, flies, &c., assignamus motui tri- 
umviratus.^ 

1 Here a line is drawn across the page and a different subject is entered 
upon, with a new pen and fresh fingers. The next page is headed Trans- 
jportaia Jul. 28. 1608. It would seem therefore that this concluded the 
day’s work of Wednesday the 27th of July. 



FRANCISCUS BACON LECTORI. 

Si qui fiierint qiii in veterum placitis sibi acquiescen- 
dum non putarant, quod aliquando ab animi constaiitia, 
saepiiis ab ingenii levitate jSeri vidimus ; ii qualescun- 
que fuerint, hac fere dcfensione communi usi sunt ; se, 
licet ab antiquitate desciverint, tarnen ea afferre quse 
cum sensu optime conveniant ; atque homines, si hoc 
sibi in animum inducere possint ut authoritate non per- 
stringantur sed sibi ipsi et sensibus credant, facile in 
eorum partes transituros. Nos vero sensum nec con- 
tradictione violavimus nec abstractionc destruimus, et 
materiam ei longe uberiorein quam alii praebuimus, et 
multo minister io errores ejus restituiraus, po testates 
auximus, atque judicium ejus, damnatis phantasiis at- 
que in ordinem redacta ratione, munivimus et firmav- 
imus ; ut alii professione quadam, nos reipsa sensum 
tueri videamur, atque philosophia nostra una fere atque 
eadem res sit cum sensu restitute et liberate, Neque 
propterea tamen nobis de hominum fide et assensu large 
pollicemur, cum nostra ratio cum nulla priorum con- 
sen tiat, sed plane in diversum trahat. Nam qui hucus- 
que, pertaBsi eorurn qua; veteres afferunt, ad experien- 
tiam et sensum tanquam de integro se contulerunt, in 
hunc modum fere se gesserunt; ut nonnulla prime 
secundum sensum acriter et strenue inquisiverint, ea 
potissimum sumentes quae illis maxime rationem totius 
habere visa sunt ; atque ex his confestim experientiae 
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raanipulis, et tanquam factionibus, placita confinxerint ; 
anguste et inaequaliter philosophati, et omnia panels 
condonantes. Atquc iste tamen modus philosophandi 
ad fidem faciendam ssepenumero validus et felix est, ob 
angustias pectoris hiimani, quod illis qua? una ct subito 
mentem subire possunt maxime movetur, et acquiescendi 
cupidum emtera vel ncgligit, vel modo qnodam non per- 
ccptibili ita se liabore putat ut ilia pauca quibus phan- 
tasia impleri ant inflari consue^dt. At contra, nos non 
manipulares, sed justum divinomm operum cxercitum 
post nos tralientes, et ex asquo et secundum summas re- 
rum pronunciantes, non habemus fere quo nos vertamus, 
aut ex qua parte aditum ad humanam fidem reperiamus ; 
cum ea quie adducimus altius quam notiones, latius quam 
liujusmodi experirnenta, se extendant. Itaque necesse 
est ut ex illis pleraque praeproperis et propensis sen- 
suum prehensionibus non satisfaciant, nonnulla autom 
dura et instar religionis incredibilia ad sensus accedant. 
Sensus enim humani fallunt utique, sed tamen etiam se 
indicant ; verum errores prmsto, indicia accersita sunt. 
Itaque et novam prorsus tradendi viam ingressi sumus, 
rei ipsi convenientem : non dis})utando, aut exempla 
rara et sparsa adducendo ; cum uterque fidei facien- 
dae modus fortasse adversus nobis futurus fiiissct, quo- 
rum decreta nec in cura^ notiomim, nec in angustiis 
experientiaB abscissm ct truncatm, fundata sint : sed 
experientiam coacervatam et continiiam adhibuimus, 
atque homines ad fontes rerum adduximus, ac univer- 
sum intellectus processum et derivationes sub oculos 
posuimus. Quare quicunque eo animo sunt, ut aut 
argumentis nitantur, aut paucis exemplis cedant, aut au- 
thoritatibus impediantur, aut opus hoc nostrum evol- 

1 So in the original * a misprint, I suspect, for aura. 
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vere et introspicere propter aut animi ant temporis an- 
gustias non possint ; cum illis nos profecto de liac re 
nec serio colloqui possiimus. Satis fuerit si illud Plii- 
locratis de Demosthene dictum hue transferiinus : At- 
qtie nolite mirari^ Athenlensea^ si mild cum Demosthene 
non conveniat, Ille enim aquam^ ego vinum hiho, Illi 
enim certe liquorem bibiint crudum, ex intellectu vel 
sponte manantem vel industria quadam liaustuin. Nos 
autem liquorem paramus et propinainus ex infinitis uvis 
confectum, iisque maturis et tempestivis, et per racemos 
decerptis et collectis, et subinde torculari pressis, et 
rursus in vase se separantibus et clarificatis. Ne enim 
hoc Dens siverit, ut phantasia^ nostra' somnium pro 
exem]dari muiidi edamus ; sed potiiis benigne faveat, 
ut apocalypsin et visionem vestigiorum et viarum Crea- 
te ris in Natura et Creaturis conscribamus. 


VOL. vir. 


11 



FILUM LABYRINTHI, 
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INQUISITIO LEGITIMA DE MOTU. 


Macttina Intellectus inferior: sen sequela cliarta- 
rum ad aj)])arentiam j>ririiam. 

Raceini sive Cliarta Ilistorne ordinatie ad Artieuluin 
Priinum : 

Do Forinis et Different] is Motns. 

Motus A])plicationis Exterioris, sive motus ad- 
lierentiie. 

IVIutus Apjdicationis Interioris, sive motus mix- 
tura*. 

Motus Ai)plicationib ad Fibras, sive motus iden- 
titatis. 

Motus Assimilationis, seu motus generation ib 
Jovis. 

Motus Signatune, sive motus geiierationis Sa- 
turn i. 

Motus Exeitationis, sive motus generationis fic*ta\ 

Raeemi sive Cliarta Ilistoriie ordiriata ad Articulum 
Secundum : 

De Subjectis sive Continentilius Motum. 

Raeemi sive Cliarta Historic ordinata* ail Articulum 
Tertium : 

De Veliiculis sive Deferentibus Motum. 
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Racemi sive Cliarta Historitxj ordinatsB ad Articuluin 
Q liar turn : 

De Operation ibus et Consoquentiis Motus. 

Raccmi sive Cliarta Ilistoriae ordiiiatie ad Articuluin 
Quin turn : 

De Curriculis sive Clepsydris Motus. 

Racemi sive Cliarta Historiie ordinatie ad Articuluin 
Sextiim : 

De Orbe Virtiitis Motus. 

Racemi sive Cliarta Historic ordinata^ ad Articulum 
Se])timiim : 

De Hierarcliia Motus. 

Racemi sive Cliarta Historiie ordiiiata* ad Articulum 
Octavum : 

De Societatibus Motus. 

Ra(*emi sive Cdiarta IIistoria3 ordinata^ ad Articulum 
Nonum : 

De Albiiitatibus Motus. 

Racemi sive CMiarta Historiie ordinatie ad Articulum 
Decimuiii : 

De viribus Uiiionis in Motu. 

Racemi sive Cliarta Historiie ordinatie ad Articulum 
Undecimum : 

De viribus Consuetudinis et Novitatis in Motu. 

Racemi sive Cliarta Historiie ordinatm ad Articulum 
Duodeciinum : 

De aliis omnibus Motus.^ 

Syllable, sive Cliarta Anatomiie. 

V cna relicta, ^eu Cliarta Divisionis Secundie. 

Axioma Exterius, sive Cliarta Observationis. 

Columnie, sive Cliarta Impossibilis Appareiitis, sive 
Humana Optativa. 


1 So in the original. 
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Foenus, sive Cliarta Usus Intervenientis sive Hu- 
mana Activa. 

Anticipatio, sive Cliarta Interju’etationis Sylvcstris. 

Pons, sive Charta ad Cliartas Novellas. 

Machina Intellectus Superior; sive sequela Charta- 
rum ad Apjiarentiam Secundarn. 

Cliarta) Novellie. 

Atque exempluin Inquisitionis de Natura (ut videre 
cst) absolvinuis, idqiie in subjecto oinniuni inaxiine 
capaci et diffuso ; eaqiie forma, quam judicairius cum 
veritatc et intellectu siiinmuni consensum liabere. Ne- 
que tamen more a]md homines rocej)to forniul.'e alicui 
necessitatam imponimus, tanqnam unica esset, et instar 
artis ipsius. Sed certe omnibus pertentatis, ex longo 
usu et nonnullo, ut putainus, judicio, lianc ij)sam for- 
mam sive rationem disj)oneiidi materiam rerum ad opus 
intellectus, ut ])robatam et electam exliibemus. Nihil 
autem oflicit, quominus ii qiii otio inagis abundant, aut 
a difticultatibus quas prinio ex])erienteni sequi necesse 
est liberi jam erunt, aut majoris etiani et altioris sunt 
ingenii, rem in jxitius j)erducant. Nam et ij)si statui- 
mus, artem invcniendi adolescerc cum inventis; neque 
ad aliquid immotuni et inviolaliile invenieiidi artificium 
hominum industriam et felicitatem astringendam. Artis 
enim })erfectionem artis iisum remorari, nihil est ne- 
cesse. Quod autem viam novam scientiam docendi et 
tradendi ingressi siimus, quod doctrinam et pnecepta 
quasi praitercuntcs et aliud agentes distulimus, atque in 
exem])lo prmcipue elaboravimus ; hoc summa ratione 
nos fecisse arbitramur. Neque sane homines latere 
volumus, quid in hac re sccuti simus : nam olitinere in 
hominum mquitatc positiiin est, vel potius in fortuna 
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communi : res enim liiimani generis agitur, non nostra. 
Primum lioc videinur adepti, quod maximum est, ut 
plane intelligamur. Longe enim aliud est singulis prae- 
ceptis exempla subnectere, aliud univcrsi operis figuram 
perfectam ct quasi solidam construere et repricseiitarc. 
Etenirn in matlieraaticis, adstante macliina aut fabrica 
sequitur demonsti'atio facilis et perspicua : sed absque 
liac commoditate omnia videntur involuta, et quam re- 
vera sunt subtiliora. Atquc etiam illud usuvenit, ut 
quo grandiiis instrumentum demonstrationis fiat, eo sit 
et fidelius et illiistrius. Etiam putamiis nos aliqiiem 
modestije et simplieitatis fructum percipere posse, quod 
ncc vim ncc insiJias hominum judiciis fecimus aut 
paravimus, sed rein midam et aj)ertam exliibuimus. 
Nemo ^ enim ante nos, homines ad fontes natura) et 
res i])sas adduxenint, ut in medium consiilerent ; sed 
exempla et exp(?rientiam ad dictonim suorum fidem, 
non ad alieni judicai libertatem adliibuerunt : ut diipli- 
citer nos de liumaiio geiiere meritos existimemus, duas 
res maxime mortalibus caras et gratas, potestatem 
et libertatem, siiiiul deferentes: i)otestatem operum, 
libertatem judicii. Ac veluti in judiciis civilibus ea 
maxime incorruptaet recta sunt ubi minimum oratorum 
licentije et turbis, aut etiam eloquentije, conceditur ; 
sed omnis fere opera et teinpus in testibus coiisumitur ; 
eodern modo et de natura judicia exercentur optima, 
cum nec jnignaci nec probabili orationi aut disputationi 
maximal })artes tribuuntur, sed experienti.'P testimoniis 
evidentibus et coacervatis res conficitur. Nam certe in 
autliorum testimoniis libido et stimulus versa tur: rerum 
autem testimonia et responsa, interdum obscura et per- 

1 So in tlie orif^inal. Perhaps Hacon had altered nulli into nemo and for- 
got to alter the plural verbs at the same time into the singular. 
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jjlcxa, feed semper sincera et incorrii])ta sunt. Lil)(‘rati 
etiam videmur magiio malo, ox liominuiii fiistidio et 
j)ra*judicio. Solent eniiii viri prndentes (‘t graves ct 
cunctatores novitatem oiiinem levitatis et vanitatiN nom- 
ine suspectani habere ; novas aiitem hc*etas et nova pla- 
citaut larvas et umbras a^J^ernari. Necpie enim niultum 
interesse putant, utnim lioniines in tlieorlis eoiisentiant 
aut dissentiant : iiihi quod vetera et reeei)ta iiiagis sint, 
ol) eonsensuin et inore^, rebus gerendis aeeoinniodata. 
Huie malo non aliud remediiim re])t‘ne])atur, nisi ut 
amplitudiiie exemj)li, in ij)sos bominum seiisus ita in- 
eurramus, ut j)rImo as])eetu quivis medioeris jiidicii 
rein solidam et sobriani esse, atque o])era ci iitibtatem 
siiirantem, et a novm sebobe aut nova? seeta* I’atione 
et consuetudiiie ])roi*Mis alienam, statim ]H*rspieiat et 
agnoscat. Sjieranuis etiam boe potissimum niodo aii- 
ti(juis et aliis qui in ])liiloso])bia alujuid o])inati sunt, 
autboritatem et fideiii abrogari, bonorem et revta’eii- 
tiam conservari ])osse ; idipie non artifieio (piodam, sed 
ex vi ipsa rei. Existiinaiiuis enim subituiam aiiimos 
bominum eogitationem, num et illi bujusmodi dillgen- 
tiam adbibu(‘rint, aut plaeita et oj)iiiiones suas a tali 
fuudamento exeitaverint. At(j[ue sane boe duhium 
alieiii videri potuisset, si o]>iniones eonmi tantiuii ad 
nos pervenissent, modus autem inquisitioiiis et (banon- 
stratioiiis non appamisset. Turn enim tale quij»j)iain 
in menteiii nobis venisset cogitare, illos ])roeuldubio a 
meditationuin suarum ])rincij>io inagnam \im i‘t eopiam 
exeinplorum jiaravisse, eamque siiiiili (pio nos ortline, 
vel fortasse inelioni disjiosuisse , sed jiostqiiain re eoiii- 
perta illis jironimtiare visum ossc‘t, turn demuni iiro- 
nuntiata et eoruin exjdieationes et eonnexiom's in 
scri])ta redegisse, addito sparsim uno aut altero ex- 
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emplo ad doceiidi lumen ; sed primordia ilia et notas 
ac veluti codicillos et commentarios suos in luceni 
edere, et siipervacuum et molestiiin })utasse ; itaque 
fecisse ut in a'dificando lacere decet : nain post operis 
ipsiiis btnicturam, iiiacliinas et sealas et Imjusmodi in- 
strumenta a conspectu ainovenda esse. Verum liajc 
de i})sis cogitare, noLis per i])sos intep’um non est : 
formam enim et rationem suam impiirendi, et i})si prof- 
iteiitur,^ et scri])ta eorum ejusdem expressam ima^inern 
j)ra* se ferunt. Ea non alia fiiit, quam ut ab exeinplis 
quibiisdaiii quibus sensus ]>lurimum assueverat, ad con- 
eliiM’ones maxiine geiierales sive ])rincipia scientiaruin 
advolarent : ad quorum immotam veritatem, conclu- 
siones inferiores per media derivarent : ex quibus arte 
coiistituta, turn demum si qua eoiitroversia de aliquo 
exemplo mota esset, quod ])Iacitis suis refragari vide- 
retur, illud ])er distiiietioues aut regularum suarum 
explanationes in ordiiiem redigerent : aut si de rerum 
particularium eaiisis meutio iiijieeretur, eas ad specula- 
tioues suas ingeniose aceommodarent. Itaque res et 
totius erroris ju’ocesMis ])rorsus j)atet : nam et missio 
exi)erieutim ])ra"pro])era fuit, et eouclusioncs mediae 
(^qum operum vita* sunt) aut neglectjn aut infirmo 
fiindamento imj)osita^ sunt ; et sensui i])si (qui non 
re])ra‘sentatur) iugenii qiuedam i'acta est substitutio 
illegitima et infelix ; et si qua frequens alieubi inter 
eorum scri])ta inveniatur exem})lorum et ))articularium 
meiitio, id sero, et ])ostquam jam decretum esset de 
])laeitis suis, factum esse constat. Nostra autem ratio 
liuic maxime contraria est : quod Tabulae affatim extra 


1 This passage and the corresponding one in the Ihdargutio Phihsophi- 
onim (p. !K) ) serv^e to correct tin; reading projitemur ni the JS'm' Ory. i. 
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coiitroversiam poiiunt. Quibiis positis et illud soqnitur, 
adiiiirationcm qua) qiiibusdam ex antiquis aut alii eni- 
piaiii tribuitur, intactam et i mini nut am mane re. Nam 
in iis qiue in ingcnio et meditatioiie posita sunt, illi 
mirabiles homines so jinestiterunt. Nostra autein talia 
sunt, qua) liominum ingenia et facultates fere tequant. 
Nam quemadiuodiim ad lioc, ut liiiea recta ^ describa- 

tur, plurimurn est in maims et visus faeultate, si ]ier 
constantiam maims et oculorum judicium tan turn res 
tcntatur ; sin ])er regulam admotam, non multum ; aut 
ut etiam sim})li(‘ius verba faciamus, quemadmodum ad 
hoc ut longa oratio recitetur memoriter, liomo memoria 
pollens ab liomine oblivioso mirum in modum divert ; 
sin de scripto, non item : eadem rati one et in con- 
teinjilatione rerum (pue mentis viribus solum incumbit, 
homo homini j)r<estat vel maxiine ; in ea autem qiue 
per Tabulas fit et earum usum rite adhibitum, non 
multo major in liominum intellectu eminet ina‘([uali- 
tas, quam in sensu inesse solet. Quin et ab ingenioruin 
acumine et agilitate, dum suo motu fcruntur, periculum 
metulmiis. Itaque liominum ingeniis non plumas aut 

alas, sed plumbum et pondera addimus. Acc(*dit et 
illud, quod rein omnium difticillimam (si vis et eon- 
tentio adhibeatur) per Tabulas nostras sponte secutu- 
ram non difiidimus ; hanc ipsam, ut postipiam homi- 
nes, ])rimo aditu fortasse difficiles et alieni, jiaulo j)ost 
nativie rerum subtilitati qua) oculis suis subjicitur et 
differentlis in experientia ])lane signatis et exjiressis 
assueverint, continuo fere subtilitatcan verborum et 
disputationum, qme Imcusque hominum cogitationes 
occupavit et tenuit, quasi jiro re ludicra et quadam 
incantatione et spectro habituri sint j at(pie de natura 

^ ru’td jn the original. 
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docreturi, quod de fortuna dici solet, earn a fronte 
capillatam, ub occipitio calvam esse ; omiiem eniin 
istam serum et prjeposteram subtilitatem, postquam 
tempi IS rerum pneterierit, iiaturam jirensare et capture, 
sed iiunquam appreliendere et capere posse. Etiam 
vivum nos et plane animatum docendi genus adhibuisse 
arbitramur. Non enirn scientiam a stirpibus aviilsam, 
sed cum radicibiis integris tradimus, ut in ingeniis 
melioribiis velut in gleba feraciore transplantata, mag- 
num et itdix incrementiini reci]>ere ]>ossit. Nos autem, 
si qua in re vel male credidimus, vel obdormivimus et 
minus attendinius, vel defecimus et iuquisitionem ab- 
rupinius, niliilominus rem ita ])ro])osuimus, nt et er- 
rores nostri, antequam niassam scienti.'e altius inficiant, 
notai'i et sejiarari possint ; at(pie etiam ut facilis et 
ex])edita sit laborum nostrorum successio et continua- 
tio : turn autem bomines vires suas noscent, cum non 
eadem iufiniti sed omissa alii pravstabunt. Etiam illud 
ludibrium avertisse videmur, cui irequens nostra ope- 
rum mentio et inculcatio exponi posset, nisi homines 
inter res ijisas versa ri coegissemus ; hoc cst, ut homi- 
nes o])era qua* ab aliis exigimus, et a nobis poscerent : 
facile enim quivis jam perspiciet, non frustra nos de 
operibus sermonem intulisse, cum in Tabulis ipsis pau- 
cas nec novorum operiim designationes et ftt*nora re- 
periet, atque simul i-ationein nostram plane perspiciet, 
non opera ex operibus (^scilicet ut empirici solent), sed 
ex operibus causas, ex causis rursus opera nova,^ ut 
Icgitimi natura* interpretes, educendi ; atque jiropterea 
evitandi pra*maturam et effiisam a jirincipio ad opera 
deflexion em, atque hujus rei legitimuin et pnestitutum 
tempus observandi et expectandi. Postremo et illud 

1 nota in the original. 
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videmur ofFecisse, ut homines non solum de vi ct insti^ 
tuto hujus instaiirationis nostne, sed etiam de mole et 
quantitate ejus veras opiniones lialx'ant ; ne forte alicui 
in mentem venire possit, lioc quod inolimur vastum 
quiddam esse et suj)i’a liumanns vires ; cum contra 
])lerumque fiat, ut quod ma^is utile ina^is finitum sit : 
ILx‘C vero de natura inquisitio, vel ^ singulis non sit 
pervia, conjunctis vero o])eris etiam exj)edita. Quod 
ut pateat magis, digestum Tahularum addere visum est. 
Primai Tahulm sunt de motu ; sccundx de calore et 
frigore ; tertia',^ de radiis rerum et impressionibus ad 
distans ; quartx, de vegetatione et vitis ; quinta*, de jxis- 
sioiiibiis corporis animalis ; sexta*, de sensu et objectis ; 
septinue, de affectibiis animi : octavx, de mente et ejus 
facultatibiis. At(jue lia* Tabula* ad natura* se])aratio- 
nein j)ertinent, et sunt ex ])arte forma*. Ad construc- 
tionem autem natura* pertinejit, et ex f)arte materia 
sunt, Tabula qua* sequuntur. Nona, de arcliitectura 
mundi; decima*, de relativis inagnis, sive accidentibus 
essentia* ; undecima*, de corj)orum consistentiis, sive in- 
a*(|ualitate ])artiuin : duod(*cima*, de s])eci(*bus sive re- 
rum fabricis et societatibus ordinariis: d(*(*inia* tertia*, de 
relativis parvis, sive ])roprietatibus ; ut universa inqui- 
sitio per Tredecim Talmlas absolvatur. JMinorcs autem 
Tabulas (quas sj)ecilla appellamus) ex occasioiie et usu 
prasenti conficimus. Neque eiiim in illis i])sis ullam 
nisi per Tabulas et de scrij)to inquisitionem recipimus. 
Restat pars altera mole minor, vi potior ; ut postquam 
constructionem macliina* docuimus, etiam de usu ma- 
chinae lucem et consilia pra*beamus. 

1 So in the original. I suspect that seveiul words have been left out. 

2 Urret in the original. 
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CALOR ET FllIGUS. 


The following fragment, which was first printed by 
Ste])hens from a MS. in i>acon\s own hand, then be- 
longing to the Karl of Oxford, and now in the liritish 
Museum (^IJarl. (>855.), is here reprinted from the orig- 
inal. Jiy the general title Sequela (Jartaruiti^ and the 
heading^ Sectlo ordiuh^ &(*., it apj^ears to have been 
designed for the commencement of a methodical en- 
([uiry ; but it breaks off at so early a stage that no new 
light can be gathered from it ; and the jdan upon which 
Hacon at this time pro])osed to }>roceed in these investi- 
gations he afterwards materially altered. For the final 
sha])e which his speculations concerning Heat and Cold 
took, see the second book of the Novum Organum. 

J. S. 

1 This heading is carefully and faiily written out in Bacon’s Koinan 
hand at the top of every page , not in a single line, as it is here printed, 
but thus : — 

Caloret Frig us 
Seetio oidiuis 
Carta Suggestionis. 
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Sectio Ordinis. 

Carta Suggesilonh^ Mcmoria Fixa> 

The sun-beams bot^ to sense. 

Tlie moon-beams not liot,^ but ratlier conceived to 
have a quality of cold, for that the greatest colds are 
noted to be about the full, and the greatest heats about 
the change.^ 

1 Spelt whott 111 AIS., and so throufjliout 
Compare on tln'« point A"ol 1 p ;{r>H and Vol II }>. 37»'l Since Mr Ellis’s 
notes on those iiassages were in type, a more decisive ex eriment apjiears 
to have been made as to the calorUn jnopeity ol the moon’^. lays In Mi. 
C. Piazzi Smyth’s “ Xotes of Ihoi eetlinij^s <lunn/^ the Aslronomical Expe- 
dition to Teneiifle,” date 14 ()(t IShd, I lind the folloivingf paiaj^raph* — 
“ Ilappiei was the enquiry into the radiation of the moon, hy means of the 
Admiralty delicate theriiiomultipliei, lent hy Mi. tlassiot. The position 
of the moon tvas hy no means tayourahlo, hein^^, on the ni^lit of the lull, 
19 deg. south of the equator; but the air was perfectly calm, and the rare 
atmosphere so favourable to radiation, that a very sensible amount of heat 
was found, both on this and the following night The absolute amount 
was small, being about one-third of that ladiated by a candle at a distance 
of 15 feet; but the perfect capacity of the instrument to measure smaller 
quantities still, and the coniinnatory result of groups ot several hundred 
observations, leave no doubt of the fact ol our having been able to measure 
here a quantity which is so small as to be altogether inappreciable at lower 
altitudes ” 

3 The last clause is omitted in the Novum Organum. 
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The beams of the stars have no sensible heat by 
themselves; but are conceived to have an augmenta- 
tive heat of the sun-beams by the instances follow- 
ing. 

The same climate arctic and antarctic are observed 
to differ in cold, vt. that the antarctic is the 
more cold, and it is manifest the antarctic hem- 
isphere is thinner planted of stars. 

The heats observed to be greater in July than in 
June; at which time the sun is nearest the 
greatest fixed stars, vt. Cor Leonis, Cauda 
Leonis, Sj)ica Virginis, Sirius, Canicula. 

The conjunction of any two of the three highest 
{)lanots noted to cause great heats. 

Comets conceived by some to bc‘ as w^ell causes as 
cfiects of heat, much moie the stars. 

The sun-beams have greater heat when they are 
more ])erpendicular than when they are more obliijue : 
as aj)pearetli in dith^rence of regions, and the differences 
of the times of summer and winter in the same region ; 
and chiefly in the difference of the hours of mid-day, 
morning, evening in the same day. 

The heats more extreme in July and August than in 
May or June ; commonly imputed to the stay and con- 
tinuance of heat. 

The heats more extreme under the tropics than un- 
der the line ; commonly imputed to the stay and con- 
tinuance of heat, because the sun there doth as it were 
double a cape. 

The heats more about three or four of clock than 
at noon ; commonly imputed to the stay and continu- 
ance of heat. 
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The sun noted to be hotter when it shineth forth be- 
tween clouds, than when the sky is open and serene. 

The middle region of the air hath manifest effects of 
cold, notwithstanding locally it be nearer the sun ; 
commonly imputed to antiperistasis, assuming that the 
beams of the sun are hot (‘ither by aj>proach or by re- 
flexion, and that falleth in the middle term between 
both ; or if, as some conceive, it be only by reflexion, 
then the cold of that region resteth chiefly u])on dis- 
tance. The instances shewino the cold of that remon 

o o 

are, the snows which descend, the hails which descend, 
and the snows and extreme colds which are upon high 
mountains. 

But of sucli mountains as adjoin to sandy vales, 
and not to fruitlul vales, which minister no va])Ours ; 
or of* mountains above the region of vapours, as is 
reported of Olympus, wdiere any inscription upon the 
ashes of the altar remained untouched of wind or dew. 
And note it is also rej)orted that men carried up sponge iS 
with vinegar to thicken their breatli, the air growing 
too fine for respiration, which seenieth not to stand with 
coldness. 

The clouds make a mitigation of the heat of tlie sun. 
8o doth the interposition of any body, which we term 
shades ; but yet the nights in summer are many times 
as hot to the feeling of men’s bodies as tlie days are 
within doors, where the beams of the sun actually beat 
not.^ 

There is no other nature of heat known from the 
celestial bodies or from the air, but that which cometh 

1 Tlie following note is inserted here in the margin : — No doubt but in- 
finite power of the beat of the sun m cold countries, though it be not to 
the analogy of men, and fruits, &c. 
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by the sun-bcams. For in tbo countries near the pole, 
we see the extreme colds even in the summer months, 
as in the voyage of Nova Zembla, where they could not 
disengage their barque from the ice, no not in July, 
and met with great mountains of ice some floating 
some fixed, at that time of the year, being the heart of 
summer. 

The caves und(‘r the earth noted to be warmer in 
winter than in summer, and so the waters that spring 
from witliin the earth. 

Great quantity of sulphur, and sometimes naturally 
burning after the manner of iEtna, in Iceland ; the 
like written of Gronland, and divers other the cold 
countries.^ 

The trees in the cold countries are such as are fuller 
of rosin, pitch, tar, which are matters apt for fire, and 
the woods themselves more combustible than those in 
much hotter countries ; as, for example, fir, pineapple, 
juniper : Qa, whether their trees of the same kind that 
ours are, as oak and ash, bear not, in the more cold 
countries, a wood more brittle and ready to take fire 
than the same hinds with us ? 

The sun-beams heat manifestly by reflexion, as in 
countries pent in with hills, u])on walls or buildings, 
upon pavements, upon gravel more than earth, upon 
arable more than grass, upon rivers if they be not very 
open, &c. 

The uniting or collection of the sun-bcams multipli- 
cth heat, as in burning-glasses, which are made tliinner ^ 
in the middle than on tlie sides (as I take it contrary 

1 Opposite to this and to the nine preceding paragraphs, is written in the 
margin Au(j. 

2 So MS. Compare Vol. I. p. 361. (where the error is avoided, though 
not corrected) and p. 378. note 1. 

VOL. VII. 12 
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to spectacles) ; and the operation of them is, as I re- 
member, first to place them between tlie sun and the 
body to be fired, and then to draw them u])ward tow- 
ards the sun, which it is true maketh the angle of the 
cone sharper. But then 1 take it if the glass had been 
first placed at the same distance to which it is after 
drawn, it would not have had that force. And yet 
that had been all one to the shar])ness of the angle. Qil 

So in that the sun’s beams are hotter perpendicu- 
larly than obliquely, it may be imputed to the union 
of the beams, which in case of ])er})fcndicularity re- 
flect into the very same lines with the direct ; and 
the further from perj)endicularity the more obtuse the 
angle, and the greater distance between the direct" 
beam and the reflected beam. 

The sun-beams raise vapours out of the earth, and 
when they withdraw they fall back in dews. 

The sun-beams do many times scatter the mists 
which are in the mornings. 

The sun-beams cause the divers returns of the herbs, 
plants, and fruits of the earth ; for we see in lemon- 
trees and the like, that there is coming on at once fruit 
ripe, fruit unripe, and blossoms ; wliich may shew that 
the plant vrorketh to put forth continually, were it not 
for the variations of the accesses and recesses of the 
sun which call forth and put back. 

The excessive heat of the sun doth wither and de- 
stroy vegetables, as well as the cold doth nip and blast 
them. 

The heat or beams of the sun doth take away 
the smell of flowers, specially such as are of a milder 
odour. 
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The beams of the sun do disclose some flowers, as 
the pimpernel, marigold, and almost all flowers else, 
for tliey close commonly morning and evening or in 
over-cast weather, and open in tlic brightness of the 
sun ; wliich is but imputed to dryness and moisture 
which doth make the beams heavy or erect, and not 
to any other proj:)riety in the sun-beams. So tliey re- 
jiort not only a closing but a bending or inclining in 
the hellotropinm and calendula. Qu. 

The sun-beams do ripen all fruits, and addeth to 
tliem a sweetness or fatness, and yet some sultry hot 
days overcast are noted to ripen more than bright days. 

The sun-beams are thought to mend distilled waters, 
the glasses being well stopped, and to make them more 
virtuous and frao:rant. 

The sun-beams do turn wine into vinegar ; but (p4€e. 
wdi ether they would not sweeten verjuice ? 

The sun-beams doth pall any wine or beer that is 
set in them. 

The sun-beams do take a^way the lustre of any silks 
or arras. 

There is almost no mine but lieth some depth in the 
earth ; gold is conceived to lie highest and in the hot- 
test countries ; yet Thracia and Hungary are cold, and 
the hills of Scotland have yielded gold, but in small 
grains or quantity. 

If you set a root of a tree too deep in the ground 
that root will perish, and the stock will put fortli a 
new root nearer the superficies of the earth. 

Some trees and plants prosper best in the shade, as 
the bayes, strawberries, some wood-flowers. 

Almost all flies love the sun-beams, so do snakes ; 
toads and worms contrary. 
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The sun-heams tanneth the skin of man ; and in 
some places turneth it to black. 

The sun-beams are hardly endured by many, but 
cause headach, faintness, and with many they cause 
rheums, yet to aged men they are comlbrtable. 

The sun causes pestilences which with us rage about 
autumn, but it is reported in llarbary they break up 
about June and rage most in the winter. 

The heat of tlie sun and of fire and living creatures 
agree in some things which pertain to vivification ; as 
the back of a chimney will set forward an a})ricock- 
tree as well as the sun ; the fire will raise a dead but- 
terfly as w’ell as the sun and so will the heat ol‘a living 
creature ; the lieat of the sun in sand will hatch an 
egg: ifi. 

The heat of the sun in tlu* hottest countries nothing 
so violent as that of fire, no not scarcely so hot to the 
sense as that of a living creature. 

The sun a fountain of light as well as heat. The 
other celestial bodies manifest in light, and yet non 
couHiai whether all borrowed as in the moon,^ hut ob- 
scure in heat. 

The southern and western wind with us is the warm- 
est, whereof the one hloweth from the sun the other 
from the sea, the northern and eastern the more cold ; 
qii. whether in the coast of Florida or at llrasil the 
east wind be not the; warmest and the west the coldest, 
and so beyond the antarctic tropic the southern wind 
the coldest. 

Tlic air useth to be extreme hot before thunders. 

The sea and air ambient a])peareth to be hotter 

1 The wordh and yet . . moon aie interlined in the MS. 
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than that at land ; for in the northern voyages two 
or tliree degrees farther at the open sea they find less 
ice tlian two or three degrees more south near land : 
but qii. for that may be by reason of the shores and 
shallows. 

The snows dissolve fastest upon the sea-coasts yet the 
winds are counted the bitterest from the sea, and such 
as trees will bend from. Qa. 

The streams or clouds of brightness which appear in 
the firmament, being such through which the stars 
may be seen, and shoot not but rest, are signs of 
heat. 

The pillars of light which are seen upright and do 
ctmimonly shoot and vary are signs of cold, but both 
th(3se are signs of drought. 

The air when it is moved is to the sense colder, as 
in winds, fannings, ventiJahra. 

The air in things fibrous, as fleeces, furs, &c. warm, 
and those stuffs to the feeling w'arm. 

The water to man’s body seeineth colder than the 
air, and so in summer in swimming it seemeth at the 
first going in ; and yet after one hath been in a while 
at the coming forth again the air seemeth colder than 
the water. 

The snow more cold to the sense than water, and 
the ice than snow, and they have in Italy means to 
keey) snow and ice for the cooling of their drinks : qa, 
whether it be so in froth in respect of the liquor. 

Baths of hot water feel hottest at the first going in. 

The frost dew which we see in hoar frost and in 
the ryines upon trees or the like accounted more 
mortifying cold than snow, for snow cherishcth the 
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ground and any thing sowed in it, the other bitetli and 
killeth. 

Stone and metal exceeding cold to the feeling more 
than wood, yea more than jet or amber or horn wliieh 
are no less smooth. 

The snow is ever in the winter season, but the hail 
which is more of the nature of ice is ever in the sum- 
mer season ; whereupon it is conceived that as the 
hollows of the earth are warmest in the winter, so 
that region of the air is coldest in the summer, as if 
they were a fugue of the nature of either from the 
contrary, and a collecting itself to an union and so to 
a further strength. 

So in the shades under trees in the summer which 
stand in an ojien field, the shade noted to be colder 
than in a wood. 

Cold effecteth congelation in lifpiors so as they do 
consist and hold together which before did run. 

Cold breaketh glasses if they be close stopped in 
frost, when the liquor freezeth within. 

Cold in extreme maketh metals that are dry and 
brittle cleft and crack, JEoraqm dusUiuiit ; so of pots of 
earth and glass. 

Cold maketh bones of living creatures more frag- 
ile. 

Cold maketh living creatures to swell in the joints 
and the blood to clot and turn more blue. 

Bitter frosts do make all drinks to taste more dead 
and flat. 

Cold maketh the arters and flesh more asper and 
rough. 

Cold causes rheums and distillations by compress- 
ing the brain, and laxes by like reason. 
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Cold increases appetite in the stomach and willing- 
ness to stir. 

Cold maketh the fire to scald and sparkle. 

Paracelsus reporteth that if a glass of wine be set 
upon a tarras in a bitter frost it will leave some liquor 
unfrozen in the centre of the glass, which excelleth 
Hpiritus vini drawn by fire. 

Cold in Muscovy and the like countries causes those 
parts which arc voidest of blood, as the nose, the ears, 
the toes, the fingers, to mortify and rot ; specially if 
you come suddenly to fire after you have been in the air 
abroad, they are sure to moulder and dissolve. They 
use for remedy as is said washing in snow water. 

If a man come out of a bitter cold suddenly to the 
fire he is ready to swoon or overcome. 

So contrariwise at Nova Zembla when they opened 
their door at times to go forth he that opened the door 
was in danger to overcome.^ 

The quantity of fish in the cold countries, Norway, 
&c. very abundant. 

The quantity of fowl and eggs laid in the cliffs in 
great abundance. 

In Nova Zembla they found no beast but bears and 
foxes, whereof the bears gave over to be seen about 
September, and then the foxes began 

Meat will keep from putrifying longer in frosty 
weather, than at other times. 

In Iceland they keep fish by exposing it to the cold 
from putrifying without salt. 

The nature of man endureth the colds in the coun- 

1 See Three Voj^ages, &c. Hackl. Soc. 1853, p. 130. 

2 “ Before the sun began to decline we saw no foxes, and then the bears 
used to go from us.” — Ilackl, ISoc, 1853, p. 120. 
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tries of Scricfinnia, Biarmia, Lappia, Iceland, Gron- 
land ; and that not hy por])etual keeping in in stoves 
in tlie winter time as they do in Russia, but contrari- 
wise their chief fairs and intercourse is written to be 
in the winter, because the ice evens ^ and levcdleth tlie 
passages of waters, plaslies, &c. 

A thaw after a frost doth greatly rot and mellow the 
ground. 

Extreme cold hurteth the eyes and causes blindness 
in many beasts, as is reported. 

The cold maketh any solid substance, as wood, 
stone, metal, put to the flesh to cleave to it and to 
pull the flesh after it, and so put to any cloth that is 
moist. 

Cold maketh the pilage of beasts more thick and 
long, as foxes of Muscovy, sables, &c. 

C'old maketh the pilage of most beasts incline to 
grayness or whiteness, as foxes, bears, and so the ])lu- 
mage of fowls, and maketh also the crests of cocks and 
tht'ir feet white, as is re})orted. 

Extreme colds will make nails leap out of the walls 
and out of lockh*^ and the like. 

Extreme cold maketh leather to be stiff like horn. 

In frosty weather the stars appear clearest and most 
sparkling. 

In the change from frost to open weather or from 
open weather to frosts, commonly great mists. 

In extreme colds any thing never so little which 
arresteth the air maketh it to congeal ; as we see in 
cobwebs in windows, which is one of the least and 
weakest thrids that is and yet drojjs gather about it 
like cliains of pearl. 

1 even in MS. 


2 Qu. whether hekts or lockers. 
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So in frosts, the inside of glass windows gatheretli a 
dew ; qu. if not more without. 

Qu. Whether the sweating of marble and stones be 
in frost or towards rain. 

Oil in time of frost o-athereth to a substance as of 

0 

tallow, and it is said to sparkle some time so as it giv- 
eth a light in the dark. 

The countries which lie covered with snow have a 
hastier maturation of all grain than in other countries, 
all being within three months or thereabouts. 

Qu. It is said that compositions of honey, as mead ^ 
do rij)en and are most pleasant in the great colds. 

The frosts with us are casual and not tied to any 
months, so as they are not merely caused by the recess 
of the sun, but mixed with some inferior causes. In 
the inlands of the northern countries as in Russia the 
weatlier for the three or four months of November, 
December, January, February, is constant, vt. clear and 
per})etual frost without snows or rains. 

There is nothing in our region, which, by approach 
of a matter hot, will not take heat by transition or 
excitation. 

There is nothing hot here with us but is in a kind 
of consumption if it carry heat in itself ; for all fired 
things are ready to consume, chafed things are ready 
to fire, and the heat of men’s bodies needeth aliment 
to restore. 

The transition of heat is without any imparting of 
substance, and yet remaineth after the body heated is 
withdrawn ; for it is not like smells, for they leave 
some airs or parts ; not like light, for that abidcth not 

1 indh lu MS. 
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when the first body is removed ; not unlike to the 
motion of the loadstone, which is lent without adhe- 
sion of substance, for if the iron be filed where it was 
rubbed, yet it will draw or turn.^ 

1 On the back of the MS. is written in Bacon’s hand 

Calor et Frigus 
Inquisit Legitiiiia. 

And below this again he has written first in a clear and careful hand the 
word new?, and aftcrwaids in a hurried and careless hand the word Vetus. 
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PREFACE 

TO Till!. 

niSTORIA SONI ET AUDITUS. 


The following fi’agment was fii’st jiublislictl l)y Dr. 
Ra \vk*y in 1G8<S, nmong the Ojmsrula PliihtHdjJiica ; 
and as he does not nn^ntion it among the works com- 
posed hy Ihxcon (hiring the last five years of his life, 
we may concdude that it was written before' the S^lva 
Syhumnn, It may have been the commencement of 
the Tallies de Sono ” which, as we learn from the 
Coniincntarim he Avas preparing in tlie suimner 

of 1<)08. If so, it must have been meant for the sec- 
ond in the series, — viz. Sylva, sive Carta Mater; 
whence its second title, Sylva Soni et anditus and 
had it been jiroceeded with, the several tahlrs — tabula 
csaoituv et j)ra^HCiitia\ tabula absent ue in proxhuo^ tabula 
yraduuiu^ &c. — would have followed in onh'r. As 
far as it goes however, it must be classed among the 
rough collections, not yet reduced to order for the use 
of the understanding, and a]>pears to aim at precisely 
the same object as the investigation concerning Sound 
which occupies the greater jiart of the second and third 
centuries of the Sylva Sylvarum (101 — 290.) ; being 
itself in fact one of the Sylva* of which the great Sylva 
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was made up. By that investigation therefore it must 
be considered as superseded. 

I do not know that any inference of importance can 
be drawn from a comparison of the two ; but to make 
the comparison easier, I have referred in the footnotes 
to the corresponding passages of the Sylva Sylvarum, 
It will be seen that the order of the inquiry is entirely 
changed ; so much so that I can hardly think Bacon 
had the Latin before him when he wrote the Eng- 
lish ; for in point of arrangement the Latin seems to 
be the more systematic of the two. 

J. S. 
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I>K 

SONO ET AUDITU, ET DE FORMA SONI ET LATENTE 
PROCESSU SONI ; 

SIVE SYLVA SONI ET AUDITUS. 


De generatione soni, (*t prirna percussione. 

De duratione soni, et de interitu et extinctione soni. 

De confusione et porlurbatione soni. 

De adventitiis auxiliis ot impediinentis soni. 

De ha\sione soni, el varietate mediorurn. 

De pcnetratione soni. 

De delatione soni, et directionc sen fusione ejus, et de area 
quam occupat, siraul, et separatim. 

De corporum diversitate quie reddunt sonum, et instrumentis, 
et de speciebus soni quae occun’unt. 

De multiplicatione, augmenlatione, diminutlone, et fractione 
sonorum. 

De repercussione soni, et echo. 

De conjugiis et dissidiis audibilium et visibilium, et aliarum, 
quas vocant, specierura spiritualium. 

De celeritate generationis et extinctionis soni, et tempore in 
quo fiunt. 

De affinitate, aut nulla affinitate, quam liabct sonus cum motu 
aeris, in quo defertur, locali et manifesto. 

De communicatione aeris percussi et elisi cum acre et corpor- 
ibus vel spiritibus ipsorum ambientibus. 

De efformatione, sive articulatione soni. 

De ipsissima impressione soni ad sensum. 

De organo auditus, ejusque dispositione et indispositione, 
auxiliis et impedimentis. 



De sono et aiulitii inter ]>rima inqnisitionem institu- 
ere visum cst. Etenim expedit intellectui, et tanquam 
ad sal ubrita tern ejus pertinet, ut contemplationes spir- 
itiialium (cjuas voeaiit) sj)eeierum, et operationiini ad 
distans, inisceantur cum contemjdationc eorum quic 
operantur tantiim ])er communicationem substantia* ad 
tactuni. Deinde observationes de sonis pej)crerunt no- 
bis Artem JMusica*. Illud autem soleniic est et quasi 
])erpc*tuum, cum experiinenta et observationes coalu- 
erint in artem, Matliematicam et Fracticam intendi, 
Fliysicam deseri. Quinetiam Optica paulo melius se 
habet ; non enim tan turn pictura et })ulcliritudo et 
sjmmetria (.)pticie ])rop()nuntur ; sed contem[)latio om- 
nium visibiliuni. At Musica*, tantum toni liarmonici. 
litaque de sonis videndum.^ 

1 Compare Sylm Fiiflvarum , introduction to Exp 115 , &c. This jiaia- 
g^raph lb printed in the oiif^iiial as it it were jiait oi the table of coiileTits 
whith precedes I have iiitinduced the mark of sejjar.itiwii and distiiutioii 
of tj'pe, it beinf^ obviously intended for tlie or g^eiieral iiitioduction 

to the whole treatise 
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SONO ET AUDITU, ET DE EOEMA SONI, 
ET LATENTE PROCESSU SONI ; 

SIVJEC 

SYLVA SONI ET AUDITUS. 


De generatione soni^ et iwima i>ercu%%ione, 

CoiiiJsio, sive elisio, ut vocant, aciris, quam voinnt 
esse causain soni, iiec foriuain iiec latentem ]>rocessuin 
deiiotat soni, seel vocabulum i^norantiai est et levis con- 
teinplationisd 

Soniis diffunditur et labitur tarn levi impulsu in sua 
generatione ; item tain longe, idque in ainbituin, cum 
non multiim pendeat ex ])rima direetione ; item tarn 
])lacide absque ullo motu evidenti, jirobato vel per flam- 
inam, vel jier plumas et festucas, vel alio quovis inodo ; 
ut durum j)lane videatur, soni Formam esse aliquam 
elisionem vel niotuin inanifestum lociilem aeris, licet hoc 
Effieientis vices habere possit. 

Quandoquidem sonus tarn subito generetur, et con- 
tinue jiereat, necesse videtur ut aut generatio ejus 
aerem de sua natura jiaulum dejiciat, atque interitus 
ejus eum restituat ; ut in compressionibus aquarum, ubi 
1 Sylv. Sylv. 124. 

13 
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corpus in aquam injectum complures circulos efBciat in 
aquis, qui proveniunt ex aqua priinum compressa, de- 
iiide in suam consistentiarn et dimensionem se restit- 
uente (id quod Motum Libertatis appellare consuevi- 
mus) ; aut contra, quod generatio soni sit impressio 
grata et benevola, quie se iiisinuat aeri, et ad (juain 
libenter acr se excitat ; et intcritus ejus sit a vi aliqua 
inimica, quaj aereni eo inotu atque impressione diutius 
frui non sinit ; ut in geiieratione ipsius corporis flamnne, 
in qua generatio flamnne videtur fieri alacriter, sed ab 
acre et inimicis circumfusis cito destrui.^ 

Fistiilatio qua? fit per os absque ali(iua admota fistula, 
j)Ossit effici sugendo anlielituin versus interiora palati, 
non solum extrudendo anlielituin ad extra. Atipie 
])lane omnis sorbitio aeris ad iiiterius dat sonum non- 
nullum.2 Quod dignum adinodum notatu videatur : 
quia sonus generatin’ in contrarium motus manifesti 
aeris, ut priina aeris iin])ulsio videatur jdane efficiens 
remotum, nec sit ex forma soni. 

Similiter si acci[)iatur vitreum ovum, atque per ]»ar- 
vum foramen aiir fortiter exsugatiir ; deinde foramen 
cera obturetur, et ad tempus diinittatur ; ])Oht cera a 
foramine auferatur ; audies manileste sibiluni aeris in- 
trantis in ovum, tractum scilicet ab aere interiore, qul 
post violentam rarefactionem se restituit. Ut hoc ([uo- 
que ex})eriinento generetur sonus in contrarium motus 
manifesti aeris. 

Similiter, in ludicro illo instrurnento quod vocatur 
lyra Judaica, tenendo latera inter dentes vibratur lin- 
gula ferrea tracta ad exterius, sed resilit interius ad 
aerem in palato, et inde creatur sonus. 

Atque in his tribus experimentis dubium non est, 
1 S. S. 290 2 la. 101. 
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quin sonus generetur per percussionem aeris introrsum 
versus palatum aut ovum vitreum. 

Generatur sonus per percussiones. Percussio ilia 
fit, vel aeris ad aerem, vel corporis duri ad aerem, vel 
corporis duri ad corpus durum. 

Exemplum percussionis aeris ad aerem maxiine viget 
in voce Immana, ct in vocibus avium et aliorum ani- 
malium ; deinde in instrunicntis musicis qu^e excitantur 
per inflationem: etiam in bombardis et sclopctis, ubi 
percussio edens sonum generatur maxime ex percus- 
sione aeris conclusi, exeuntis ex ore bombardae aut 
sclopeti ad aerem externum. Nam pila indita non 
multum facit ad fragorem. Neque percussio corporis 
mollis ad corpus molle tantum reprmsentatur in percus- 
sione aeris ad acb^nn, verum et aeris ad flammam, iit 
in excitatione fiannme per folles ; etiam flammac inter 
se, alia aliam impellens, rcddiint quondam mugitum ; 
utrum vero interveniat acT, inquiratur ulterius. Etiam 
omnis flamma subito concepta, si sit alicujus amplitu- 
dinis, excitat sonum bummovcndo (ut arbitror) aerem 
magis quam ex scse : ^ etiam in eniptionibus fit per- 
cussio spiritus erumpentis ad aerem ambientem ; ut in 
crepitaculis qua" fiiint ex foliis siccis, aut sale nigro, et 
multis aliis imniissis in ignem ; et in tonitru, vel erum- 
pente spiritu e nubo, vel volutante et agitato, ut fit in 
tonitru magis surdo et prolongato ; etiam solet (ad lu- 
dicrum) I'olium rosa?. viridis contractuin ut aerem con- 
tineat, super dorsum manus aut frontem percussum, 
crepare per eruptionum aeris.^ 

Exempla percussionis cor[)oris duri ad aerem osten- 
dunt se in instriimentis musicis sonantibus per chordas ; 
in sibilo sagittm volantis per aerem ; in flagellatione 
1 S. S. 119. 2 Id. 123. 
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aeris, licet non percutiat corpus duriiin ; etiam in or- 
ganis musicis editur sonus per aerem j)ercutientem 
aquam in fistula ilia quain vociant Imcinialam^ qujc red- 
dit sonum perpctuo treiiiuluin, in iiiota aqua Vt rursus 
se recipiente : etiam in liidicris instriimeiitis quibiis se 
oblectant pueri (^Gallos vocant) ad imitationein vocum 
avium : ^ similiter in aliis liydraulicis. 

Exernpla pereussionis corporis duri ad corpus durum 
se osteiidunt vel simjdiciter vel cum communicatione 
aeris nonnihil conclusi, pneter ilium aerem (pii secatur 
sive eliditur inter C()rj)ora dura percussa ; sinq)liciter, ut 
in omni malleatione, sen ]mlsatioiK‘ corporum durorum ; 
cum communicatione aeris inclusi, ut in campanis et 
tynipanis. 

La})is injectus fortiter in aquam reddit sonum ; atque 
etiam gutta^ pliivije cadentes suj)er aquam ; nec minus 
unda pulsans undam : in quibus })ercussio fit inter 
corpus durum c‘t aquam. 

Videtur in generatione omnis soni illud constans esse, 
ut aliquse sint partes aeris, ut(]ue requiratur aer inter 
cor])oi’a percussa ; qui aer, in ])ercussione corj)oris duri 
ad aerem, et corporis duri ad corpus durum, videtur 
manifesto secari aut elidi. Arbitror flammam ad hoc 
posse sufficere, vice aeris : veluti si inter flammas ma- 
jores sonet campana, aut la])ides percutiantur : at in 
percussionibus aeris ad aerem elisio aut se])aratio ilia 
videtur obscurior, sed tanturn videtur aer verberari et 
irnpelli, idque molliter admodum in voce leni. Attamen 
necesse videtur, etiam in hoc gonere, ut sit aliqua eli- 
sio aeris percussi per aerem percutientem : nam etiam 
in acre moto per flabelluin, aer a latere ; et emisso 
acre per folles, currens ille aeris qui einittitur ; dividit 
1 S. S. 172. 
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rcliquum aerem. Veruin de hoc genere clisionis aeris, 
quod fit uhi aeris percussio ad aerem edit soinim, ut 
in voce, inquiratur ulterius, 

Merito dubitatur, utrum percussio ilia quaa edit so- 
num cum aer percutitur per chordam aut alias, fiat 
ab initio, cum aer resiliente chorda percutitur ; aut 
paulo post, videlicet densato per primam percussionem 
acre, et deinde pnestante vices tanquam corporis duri. 

Ubi redditur soiins j)er percussionem ath’is ad aerem, 
recpiiritur ut sit incarceratio aut coiichisio aeris in ali- 
quo concave ; ut in fistulando per os ; in tibiis ; in bar- 
bito ; in \oce, qiue ])artici])at ubi aiir inclnditur in cavo 
oris aut gutturis.^ In percussione cor])oris duri ad ae- 
rem requiritur durities corporis, et citnsmotus; et in- 
terdiiin communicatio cum concavo, ut in cithara, lyra, 
flagellatioiu} aeris, etc. At in })crcussione corj)oris duri 
ad corpus durum minus requiritur concavum, aut celer 
motus. 

Fabulantur de pulvere pyrio albo, qui pra\starct 
percussionem .abscpie sono. Certum est nitriim, quod 
est album, ad exuthationein j duri mum valere, ita tamen 
ut pernicitas incensionis et percussionem et sonum mul- 
turn promo veat: cita autem incensio ex carbone salicis 
maxime causa tur, qui est niger. Igitur si fiat com- 
])ositio ex sulphure et nitro et ex modico camphone, 
fieri potest ut incensio sit tardior, et pmxmssio non ita 
vibrans et acuta: unde multum ])ossit diminui de sono; 
sed etiam cum jactura in fortitudine pcrcussionis. De 
hoc inquiratur ulterius.^ 

De dumtione soni^ et ejus interltu et extlnctione. 

Duhatio soni campanie percussje aut chorda}, qui 

1 S. S. lie. 2 s S. 120 ; where a different explanation is suggested. 



198 


HISTORIA SONI ET AUDITUS. 


videtur prolongari et seiisim extingui, non provenit 
utique a prirna percussione: scd trepidatio corporis 
percussi generat in acre continenter novum sonum. 
Nam si prohibeatur ilia trepidatio, et sistatur cam- 
pana aut cliorda, perit cito sonus ; ut fit in espinet- 
tis, ubi si dimittitur spina, ut chordam tangat, cessat 
sonus.^ 

Campana pensilis in alb’o longe clariorem et dlu- 
turniorem reddit sonum, licet percutiatur inalleo ad 
extra, quam si starcit fixa, et similiter malleo ])ercutia- 
tur. Atque de diuturniore soiio reddita est jam ratio, 
quia trepidat diutius. Quod vero etiam priinitivus so- 
mis in peiisili sit niagis sonorus, in stante minus, am- 
plius inquirendum est. 

Similiter scy])hus argenteus aut vitreus talitro per- 
eussus, si sibi jx'rmittatur, sonum edit clariorem et 
diuturniorem ; quod si pes scyplii altera manu tenea- 
tur fixus, longe liebetiorem et brovioris morse. 

Qui redditur in barbito aut cithara sonus, manifesto 
non fit a [)ercu‘5si()ne inter digitum aut calamiim et 
chordam; seu inter digitum aut calamum et acrein : 
sed impellente digito, ac turn resiliente chorda, et re- 
siliendo ])ercutiente alu’em. Ttaque cum chorda move- 
tur plectro, non digito aut calamo, contimiari potest 
sonus ad placitum, proj)ter asperitatem fili ])lectri resina 
parum obducti ; unde non laldtur j)er chordam, nec 
earn seme! percutit, sed ha'ret, camqiie continenter 
vexat; ex quo raotu sonus continuatur."^ 

Potest suini in argiimentnm, quod sonus sit plane 
genus quoddam motus localis in acre, quod ita subito 
pereat. Quia in omni sectione ant imjmlsione aeris, 
acr affatim se recipiat et restituat ; quod etiam aqua 
1 S. S. 207. 2 Id. 137. 
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facit per multos circulos, licet non tarn velociter quam 
aer.^ 


De corrfimone et perturbatione soni. 

In actu visas visibilia ex ana parte non imj)ediunt 
visibilia ex aliis partibus ; quin universa quae se offerunt 
untliquaque visibilia, terra*, aqua), sylva), sol, iodificia, 
lioniines, siinul ob ocalos repr.nesentantur. Quod si tot- 
idem voces aut soni ex diversis partibus simul salirent, 
confundcretur plane auditus, nec ea distincte percipere 
posset.2 

Major sonus confundit minorem, ut nec exaudiatur: 
at si)ecies spiritualos (ut loquuntur) diversi generis a 
sono non confundunt sonuin, sed omnia simul et semel 
lia‘rent in acre, alt(‘rura altero })annn aut niliil contur- 
bantc ; veliiti lux, aut color, calor et frigus, odores, 
virtutes magnetica? ; omnia 1i«tc simul ])ossunt hserere 
in acM’c, nec tamen magno))ere im})ediuiit vel conturbant 
sonos.^ 

('ansa cur plura visibilia simul ad oculum repra\sen- 
tantur, altero alteruin non confundente, ea omnino 
esse videatur ; quod visibilia iioii cernuntur, nisi in 
linea recta; at soni audiuntur etiam in obliqua, aut 
arcuata. Itaque in area sphiene visas quot objecta 
deferuntur, tot sunt coni radiorum; neque unquam 
alter conus in alteruin coincidit: neque vertices co- 
norum in idem punctum concurrunt, quia deferuntur 
in lineis rectis. At soni, qui deferuntur per lineas et 
rectas et arcuatas, possunt facile in unum punctum 
concurrere, itaque confunduntur.^ Eadem videtur 
causa, cur color magis vividus colorem magis ob- 
scurum non morgat ; at lux major lucem debiliorom 
1 S. S. 124, 125. 2 Id. 224. » Id. 226, 227. 4 m. 244. 
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obscurat et condit; quia lux cernitur in linea arciiata, 
qucmadmodum et sonus. Nam licet flarania ip'^a can- 
dehe non cernitur nisi in linea recta, tainen lux undi- 
que circumfusa perfertur ad visum in lineis arciiatis, 
quoad corpus candel.'o. Similis est ratio soils aut tlam- 
ma\ Quod si opponatur, neque ipsam lucem c(*rni 
nisi in recta linea ab aero illuminato, venim est : 
verum id arbitror etiam accidere sono ; ncque enim 
auditur sonus nisi in lineis rectis ab aliqna parte 
spliiene soni, quo prima pnlsatio pertingit. Attamen 
color, qui nihil nlind <‘st quain lucis iina^o iiia*quali- 
ter reflexa, tarn debiles circunifundit s])ecies, ut aenun 
circumfiisnui panim aut nihil tin^at, nisi ubi defenin- 
tur colores in liiu‘is rectis inter ohje(»tum et oculuni. 

hh'at expcriiiieiitum in cfnfo (Anglice a rmn^der) du- 
plici, in (pio sit Jabrum, et lingua, et ^uttur, ad iitnini- 
que finein, ita nt applicentnr ad nnisonum : cava antem 
fistula cxistente diiplici et coiitiniiata, sonent duo simnl 
cantionein candcm ad iitnniKpic fineiii, ac notetur 
utriim coiifiindatur son us, an ainplk*tur, an hebetetni\^ 
Acci])iantiir duo cavi trunei, et conjungantur in 
modum crueis, ita ut in loco ubi connectuntur sint 
]>er\ii ; et loqiiantur duo ad directum et transversunx 
truncum, et apjdiceiitiir similiter aiires duoniin ad fines 
opposites, et notetur utmm vo<res se invicern confiin- 
dunt.^ 

Dc aduentitliH (nu'iHis et iwpedimrnfiH i^oni ; de luvnone 
et oarletate medhrum, 

Mkmini in camt*ra Cantabri^iie nonniliil rninosa, ad 
suffulcirnentiiiii erectam fuisse <*oluinnam ferream, cras- 
situdinis pollicis fortasse et dimidii ; earn columnam, 
1 S. S. 101. 


2 Id. ibid. 
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baculo aut alias percussam, lencm soimiii exhibuisse in 
camera ubi stabat columiia, at in camera qua? subtus 
erat bornbum sonorum.^ 

Inquirenclum, qua? corpora, ot ciijus soliditatis et 
crassitudinis, omnino arceant et excludant sonum ; at- 
que etiam qiiai magis aut minus cum hebetent, licet 
omnino non interci})iant. Neque enim adhue constat, 
qum media interjecta magis propitia sint, qu.'u magis 
iinpcdientia. Itaque fiat experimentum in auro, la])i- 
de, vitro, panno, a(iua, oleo, et corum crassitiidine re- 
spectiva. Do hoc omnino in(juirendum est ulterius.^ 

Aer medium ad sonum est maxirno propitium, et 
quasi iinicum.^ Rursus, aer Immidior (arbitror) magis 
defert sonum quam siccior : at in nebula quid fit, 
non inemini.'* Nocturnus etiam magis quam diiirnus: 
veruin id silentio assignari ])otest,^ 

Inquiratur d(‘ medio flamnue, qualis sit operationis 
versus sonum ; utrum videlicet flamma alicujus crassi- 
tiidinis omnino arceat et intercipiat sonum, aut saltern 
eiirn magis hebetet (juam In ignibus Jubili hoc 

exj)eriri licet.® 

Inquirendum etiam de medio aeris vehemcnter moti. 
Licet enim vent us deferat sonum, arbitror taincn ventos 
veliementiores nonniliil turbare sonum, lit minus longc 
cxaudiatur etiam secundum ventum, quam in tran- 
quillo : de quo inquiratur iilterius.’' 

Videndnm qualem reddit sonum jus, aut fernnn ig- 
iiitum nuilleo percussum. comparatiim ad eum qiiem 
reddit f rigid um.^ 


1 S. S. 151. 2 Id. 212—220. 8 Id 217. 

M(i.2J8. 6 Id. 143. 6 Id. 219. 


7 Id. 193. 


8 Id. ICO. 
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De penetratione sonL 

Lapis aetites habet tanquam nucleum aut ovum 
Iaj)idis, qui agitatus redclit somim obtusiiin ; item tin- 
tiiinabula, scd longe clariorem si detur rinia.^ 

Inquiratur ab iirinatoribiis, si oinnino audiant siib- 
ter aquain, praesertiiii profiindiorem : atqiie inquiratur 
plane utrumquc ; non tantuin utnnn audiant somun 
aliquem do supra, qui editur in acre ; sod otiain uti*um 
audiant percussionorn cor])oris aquaii iiitra aquam, ubi 
non est aer. Expertus lioc sum in balnoo ; demitte- 
batur situla bone ca])ax; ita autem doniittebatur ore 
inverse in mquilibrio, ut omnino in ooncavo suo deferret 
secum aerem subter aquam ad altitudinem palnue uni- 
us ; atque ad liunc modiiin tenebatur situla manibus 
depressa, ne cverteretur aut resiirgeret : turn urinator 
inserebat caput in concavum situlas et Joquebatur: 
exaudiebatur vox loquentis ; etiain serino intelligebatur 
articulatim, sed miruin in moduiii acutus, et instar 
sibili fere, qualis in ])uj)arum liido vox cxaiidiri solet/*^ 
Inquiratur illud exacte, ut reddatur oinnino ])Osi- 
tiviiin, utruin possit generari sonus nisi sit aer inter 
percutiens et percussum corpus.® Yeluti demittantur 
duo lapilli pensiles per filuin in jielviin aqiuv vel flu- 
men, et agitentur ut percutiant so invioeni in medio 
aqum ; vel mittatur forceps apertus in medium aqnm, 
et ibi claudatur : et notetur utrum edat soniim, et cpia- 
]ein.^ Equidem existiino urinatores cum natant subter 
aquam non edero sonum ; nisi fortassis aliqiiis esse pos- 

1 S. S. 154. 2 la 155. 

3 “It 18 certain, howsoever it cross the received opinion, that sounds 
may be created without air.” — S. 8. 133. 

* “ You shall hear the sound of the tongs well, and not much dimin- 
ished.” — Jd» ibid. 
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Sit per successionem motus ad superficiem aquse, atque 
iiide percutiente aqua aerein. 

Dubium non est, quin in utribus clausis nec pror- 
sus iinpletis, et agitatis, reddatur sonus, liquoris scilicet 
in iis contenti : nec minus redditur sonus demisso lap- 
ide in aqiiam, cum percutiat fundum vasis. Verum 
in primo experiinento admiscetur aer ; in secundo pcr- 
cussio fundi vasis [)er lapillum communicat cum acre 
extra vas. At post j)erciissionem primam non necesse 
est ut aer sit in medio per universam aream spl^era} 
deferentis : nam id evincitur per t»xperimentum loquentis 
in situla siibter aquam, ubi ])ars deferentis ex aqua 
non est aer, sed lignum situhe et acjua ; unde acuitur 
et minuitur sonus, et extinguitur. 

Quoiiiam aiitem manifestum est, i)er corpora dura 
(velut terram figularem et vitrum) transire et pene- 
trare sonum ; idqiie etiam certissimum est (licet adhuc 
hominum observationem latuerit) inesse in omni corpo- 
re tangibili pneuniaticum quiddam pra3ter partes cras- 
sas interniixtum, videndum num liujusmodi j)enetratio 
soni non inde fiat, quod partes piieumaticie sive aereae 
cor])oris tangibilis communicent cum acu’e externo.' 

Accipe catinum a(pue argenteum, alterum ligncum ; 
accipe forcipem ferrcam, et percute fines ejus intra 
aquam in catinis illis, in distantia latitudinis pollicis 
fortasse aut amplius a fundo : audios sonum forcipis 
percussje in catiiio argeiiteo magis multo sonorurn quam 
in ligneo. Quod si tamen vacua forent catina, et per- 
cuteretur forceps ad eandem distantiam, jiarum aut 
nihil interesset. Ex quo liquet priinum, ubi nullus est 
aer qui possit elidi, sed tantum aqua, edi sonum ; de- 
inde, melius communicari sonum editum per j)ercus- 
sionein cum catino per aquam quam j>er aerein 
1 S. S. 136. 2 Id. 134. 
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Clauso^ ore fortiter, redditur murmur (quale solet 
esse mutorum) per palatum ; quod si nares etiam for- 
titer obturentur, nullum possit fieri murmur. Unde 
liquet, sonuin ilium per palatum non actuari, nisi per 
aperturn quod intercedit inter palatum et nares,^ 

De delatione soni^ et directione seu fimoiie ejus ; et de 
area quam occiqmt, aiinid, et sejtarailin. 

Omnts sonus diffiinditur in ambitum spluericum 
a loco piilsationis, et oeciipat universam areain ejus 
sphaene ad terminum certiim, sursum, deorsuin, late- 
ral iter, undequaqiic.^ 

Per aream ejus sjduera* fortissimus est sonus juxta 
pulsationem : deinde secundum pro})ortioncm distaiiti;e 
elano;uescit, et demum cvanescit. 

Termini ejus spIiaTa extenduntiir, ])ro acuminc au- 
ditus, aliquatenus ; sed est quiddam ultiinum, quo in 
sensu maxime exquisite non })crtingit sonus. 

Est (arbitror) nonnihil in directione priimc imjml- 
sionis. Si quis enim staret in su^gesto a[)erto in cam- 
pis, et clamaret, longius arbitror exaudiri posset vox 
in prorsum a loquente, quam ])onc. Sic si displodatur 
bombardavel sclopetiis, longius arbitror exaudiri ])ossit 
sonus in ])rorsum a bombarda aut scloj)et(), quam pone.^ 

Utrum aliquid sit in ascensione soni sursum, aut in 
descensione soni deorsum, quod sonum ]>romoveat in 
ulterius, aut cessare faciat pro])ius, non constat. Audi- 
tur quidem plarie sonus, si quis ex alta fenestra aut 
turri loquatur, ab iis qui stant in solo ; et contra, edi- 
tus ab iis qui in solo stant, a fenestra aut turri : sed 
ab utris facilius, aut longius, de eo inquiratur ulterius.® 

1 This is printed in the orig'inal as if it were part of the preceding para- 
graph; by a mistake no doubt of the punter or tianscnber. 

2 S. S. 287. 8 Id. 201. * Id. 204. 


6 Id. 205. 
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Solent in concionibus iisurparl suggesta, et in con- 
cionibus imperatoriis monticelH ex cespitibus ; sed min- 
ime tamen per baec evincitur sonum facilius defluere 
quain insurgere ; quoniam linjus rei possit esse causa 
liber in loco altioro aib', nec obstij^atus ant impeditus, 
ut fit infra in tiirba : non autein motus proclivior in 
deorsum. Itacjue in lioc expcrimento non accpiiescat 
conteinplatio, sed fiat exj)erimentum ubi c\Ttera sint 
paria.^ 

Vis soni cxcipitur tota in qualibet parte acb’is, non 
tota in toto aiire, nisi foramen aut meatus fuerit valde 
cxilis ; nain si stet (|uis in loco aliquo maxime clauso, 
ita ut non penetr(‘t sonus omnino, idque in quacunque 
parte sjduerje soni, et fiat foramen j)arvum, vox artic- 
ulata intrabit ]»er illiid foramen, et denique per tot 
foramina quot ])lacuerit terebrare p(*r universurn ambi- 
tiim spluera) soni ; ut manifestnm sit to tain illarn ar- 
ticulationeni soni deferri integram ]>er minusculas illas 
partes aeris, non minus quain si aer esset undicpie 
apertus/^ 

Attendendum tamen est, utrum soni editi ex ])ulsa- 
tionibiis majoribus aeris (^quales fiunt ex displosionibus 
bombardarum) non deveniant exiliores cum intrent ilia 
parva foramina. Subtilitates enim sonorum forte in- 
trare possunt non confusre, sed universus fragor neuti- 
quam. De lioc inquiratur ulterius.^ 

Itadii corporum visibiliuin non feriunt sensum, nisi 
deferantur per medium in directum ; et interpositio cor- 
poris opaci in linea recta intercipit visum, licet alia om- 
ninofuerint undequaqiie aperta. Verum sonus, si detur 
delatio vel meatus, vel arcuando per sursum vel inversa 
arcuatione per deorsum vel lateraliter vel etiam sinu- 
1 S. S. 205. 


2 Id. 192. 


8 Id. 216. 
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ando, non perit, sed pervenit. Attamen arbitror fortius 
deferri sonum per lineas directiis inter pulsationes et 
aurem, et frangi nonnihil impctum per arcuationes et 
per sinuationes ; veliiti si paries sit inter loquentem 
et audientem, arbitror voccm non tam bene exaudiri 
quani si abesset i)aries.^ Arbitror etiam si paulo lon- 
gius collocetur vcl locpiens vel audiens a })ariete, melius 
exaudiri vocein quam prope parietem, quia arcuatio 
tanto minus abit a linea recta.^ Verum de hoc in- 
quiratur ulteriiis. 

Admota aure ad alterum termlnum tubi alicujus aut 
cavi trunci longi, et voce submissa ad alterum orificium 
tuba', exaudiri })ossit vox tabs, qua‘ eadem submissione 
edita ad aih’em apertum non j)ertingeret nec exaudire- 
tur. Unde liquet, clausuram illam aeris conferre ad 
def(*rendam vocem absque confusione.^ 

Etiam communis est opinio, melius exaudiri vocem, 
caeteris paribus, sub tecto quam sub dio : utrum vero 
melius exaudiatur vox, aure coll oca ta in aperto, voce 
in tecto ; aut contra, aure in tecto, voce in aperto ; 
inquiratur ultcrius : licet etiam in hoc communis sit 
0})iiiio, melius exaudiri qme foras sunt in a3dibus, quam 
quai in mdibus foras.*^ 

Commune est aiiditui ac visui, ac etiam quadante- 
nus emteris sensibus, ut inteiitio animi sentientis et 
directio expressa ad ])ercipiendum nonnihil juvet ; ut 
cum quis dirigit intuitum, aut (ut loquuntur) arrigit 
aures.® 

1 S. vS. 202. “ They move strongest in a right line, tclucli neveriheless is 
not caused by the rightness of die Ime^ btU by the shoi fness of the distance : linea 
recta brevissimay 

2 S. S. 214. 8 Id. 120. 

4 “ And <V certain the voice is better heard in a chamber from 
abroad than abroad from withm the chamber.” — S. S, 130. 

6 Id. 235. 
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Soni non perferuntur aequc longe articulati et dis- 
tinct!, quam species et glomeratio ipsorum confusa: 
nam strepitus vocuin exaudiri potest, ubi voces ipsae 
articulatae non audiuntur ; et tinnitus iimsicoe confu- 
sus, cum liarmonia ipsa aut cantio non exaudiatur. 

In trunco cavo optime conservatur sonus. Igitur 
accipiatur truncus caviis, bene oblongus, et demittatur 
extra fenestram camerae liumilioris ; loquatur quisi)iam 
exerendo caput extra fciiestram ad unum terminum 
trunci, quam maxime potest subniisse ; apponat alter 
aurein ad alterum terminum trunci, stans infra in 
solo: flat similiter hoc via versa, loqueiulo infra, aurem 
apj)onendo supra ; atque ex hoc experimento hat ju- 
dicium, utrum vox ascendat aut descendat proclivius, 
\ut etiam pari ter. ^ 

Tradunt pro certo esse loca et a*dificia nonnulla ita 
:oncamerata, ut si quis stet in quadam parte camerm et 
loquatur, melius exaudiri possit ad distantiam nonnul- 
lam quam ju'ope.^ 

Omiiis concentus paulo gravius et j)rofundius sonare 
»?^idetur, si removeatur noiinihil a sono edito, quam pro- 
le : ut simile quiddam videatur accidere auditui circa 
lonum, quale accidit visul circa species visibiles, ut iion- 
lulla distantia ab organ o sensus promo veat perceptio- 
lem sensus. 

Verum fallax potest esse ista opinio, idque dupliciter. 
^rimo, quod in actu visus requiruntur forte radii ab ob- 
jecto ad pu])illam, qui nulli possunt esse ubi objectum 
angit pupillam ; id quod inter auditum et sonum non 
equiritur ; sed nnilto inagis, quod ad videndum opus est 
ace. Objectum aiitem tangens pupillam intercipit lu- 
em : at nihil hujusinodi auditui coinpetit. Secundo 

1 S. S. 206. 2 Ici. 148. 
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etiam, quia in visa non semper desideratiir medium : 
quandoquidem in tolleiidis cataractis oculorum, stylus 
ille parvus argenteus, quo sumrnoventur cataractae, 
etiam super pupillam intra tuniculam oculi movens, 
optiine ceriiitur.^ 

In object is visiis, si collocetur oculus in teiiebris, 
objectum in luce, bene babet ; si objectum in tenebris, 
oculus in luce, non fit visio. Jta si velum tenue j>o- 
natur ob oculos, aut reticulum, objectum bene cernitur ; 
si super objectum, confundit visum. A tque licet fortasse 
neutrum liorum comi)etat sono et auditui, tainen mo- 
nere possunt ut fiant ex})erimenta, utrum auris collocata 
juxta truncuni cavum, si sonus fiat ad distans in aj)erto ; 
aut, via versa, sonus excitatus ad cavum truncuin, auris 
autem j)onatur ad distans in aperto, promoveat magis 
j)erce])tionem sensus.^ 

De corporum diversitate qitce reihhitd et instru- 

ment is^ et de speciehus soni (pia^ oemrrimt. 

Genera sonorum talem videntur subire i)artitionem: 
magnus, parvus ; acutus, gravis ; barmonicus, absonus ; 
sum missus sive susurrans, exterior sive sonans ; sim- 
plex, compositus ; originalis, reflexus : ut sint i)artitio- 
nes sex.® 

Quo fortior fiicrit prima pulsatio, et delatio liberior 
et absque impediinento, eo major editur sonus : quo 

1 Toinpare 215 , and S. S 272. 

2 “And It is tried that in a loni; trunk of some ei^jht or ten foot, the 
sound IS holpeii, thou<;]i both the mouth and tlie car la* a handliil or more 
from the ends of the trunk; and somewhat ninre liolpen wlien the ear of 
the hearer is near than wlien the mouth of the speaker.” — Id. UiO. 

8 “ There be these differences in ^eneial by which sounds are divided: 
1. Musical, immusical. 2. Treble, base. 3 Elat, -^harp 4 Soft, loud 5. 
Exterior, interior. 6. Clean, harsh or purling 7 Articulate, inarticulate.” 
— Id, 290. 
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debilior percussio, et magis conturbata delatio, eo mi- 
nor.^ 

Acuti soni deferuntur aeque longe, et fortasse longius, 
quam graves. De hoc melius inquiratur. 

Prout majus fuerit concavum campanae, eo gravio- 
rem edit soniim ; quo minus, acutiorem. 

Quo major fuerit cliorda, eo reddit sonum gravio- 
rem; quo minor, acutiorem.^ 

Quo intentior fuerit chorda, eo reddit sonum acu- 
tiorem ; quo laxior, graviorem : ut chorda paulo major 
strictius extensa, et minor laxius, eundem possint red- 
dcre sonum.^ 

In tiibis similiter, et tibiis, et cornibus, et fistulis, 
atque etiam in ore hominis fistulantis, quo angustiora 
sunt et magis contracta, eo reddunt sonum acutiorem ; 
quo latiora aut laxiora, graviorem.^ 

In tibiis, aer exiens ex foramine propiore ad spin- 
turn, reddit sonum acutiorem ; e longinquiore, gravio- 
rem : ^ ut tibia paulo major ad foramen propius, et 
minor ad longinquius, eundem possint reddere sonum. 

In instrumentis chordarum nonnullis (ut in barbito, 
citharis, et similibus) invenerunt homines commodita- 
tem ad extensionem earum praeter extensionem pri- 
mam, ut comprimentes eas digitis inferius aut superius, 
eas extendant ad alteration em soni.^ 

Si accipiatur scyphus vitreus aut argenteus et talitro 
percutiatur, si aqua in scypho altius ascendent, et scy- 
phus plenior fuerit, reddit sonum acutiorem ; si humil- 
ius, et scyphus magis vacuus fuerit, graviorem.® 

In trunco cavo, quali ad aves percutiendas utuntur, 
si quis ore fistulet, admoto ore ad alterum finem trunci, 

1 S. S. 164. 52 Id. 178. 8 Id. 179. 

* Id. 178. 6 Id. 181. 6 Id. 183. 

VOL. VII. 14 
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hebetatiir scilicet soniis ad astantem; at si applicetiir 
auris ad alteriim fincm, rcddit soniim acutlssiinuin, ut 
vix tolerari possit.^ 

Fiat experim oil turn in tninco ex ])arte nbi collocatnr 
auris angusto, ex parte ubi collocatnr os latioro, ( et e 
converso,) utrum soiiiis reddatiir aciitior ant graA’ior ; 
in moduin speculoniiii cpiaj contraliunt ant aiii})liant 
objecta visus. 

De muUlpUcation(\ an (/ mental wrie^ et dlminutione^ et 
fractione soni. 

ViDENDUM qiioinodo possit artificialiter sonns inaj- 
orari et nniltiplicari. 8])eciila ntninupie piwstant in 
visu.^ Videtnr antein retlexio snbita soni verti in ang- 
mentiim : nam si vox et echo siinnl reddantnr, necesse 
est lit non distinguatur somis, sed majoretur. Jtacpie 
soni super flumina ainjdiores sunt, resonante aqua et se 
uniente cum sono original!/^ 

Etiam notavi, fiuda a*de rotunda in conductibns (nt 
loqunntur) a(|uarum, et deinde caverna oblonga, ac 
turn a'de majorc (^qiialc est videre in cainj)is jnxta 
Oharing-cross prope Londinum"), si fiat clamor j)er 
fenestram aut riniam a*dis rotundas <^*t stet qiiispiam 
juxta fenestram a*dis inajoris, longe terribiliorem cieri 
rugitum, quam fit ad aurem alienjns astantis ])r(q)e ubi 
fit clamor.*^ 

Memini in joculari ludo pu])arnm, locutionem ita odi, 
ut audiatur distincte, sed longe aentior et exilior quam 
in aperto 5 ut fit in spetailis (jiue reddunt literas longe 
minutiores quarn sunt in medio ordinario : ita ut videa- 
tur plane sonus per artem reddi ]>osse et amplior et 
exilior. 

1 S S. l.'iS. 2 285. a Itl 144. ili'.K Id 140. 
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Teneiit ])Tieri cornu arcus tensi inter dentes, et sa- 
gitta ])ercutiLint cliordain, unde redditur sonus magis 
sonorus, et quasi bom bus longe ma jor, quam si arcus 
non tenoretur a dentibus : quod iinputant consensui 
qucm habent ossa deiitium cum osse auditus ; quando- 
quidern et via versa, ex stridore in auditu etfam dentes 
obstu])escant.^ 

Similiter tangat liasta lignum cavi lyra?, pra'sertim 
foraminis in ipso ad cavuni finem, et teneatur dentibus 
ex altero fin(‘, (*t sonet lyra ; major fit sonus per pre- 
benslonem dentiimi, ei scilicet qiii ])rebendit. 

Ccrtissimum est ( licet jion aniiiiadva*rsum) quod vis 
ilia, (]Uje post ])rimam j)ercussionem defert ])ilas aut sa- 
gittas aut spicula, et similia, consistat in ])artibus minutis 
c()rj)oi’is emissi, et non in a<‘re ])ci’petuo deferente, iiistar 
sca])li;e in aqua. Hoc posito, videndum utrum non pos- 
sit diininui sonus in bombarda, aut sclo[>eto, absque mag- 
na debilitatione ])ercussiouis, lioc modo. Fiat sclofietum 
cum tubo bene fbrti, ut non facile frangatur ; fiant in 
tubo quatuor aut (piinque foramina, non instar rima- 
rum, sed rotunda circ*a medium tubi. Percussio suas 
jam accepit vires, nisi quatenus ratione longitudinis 
tubi augeantur : at ])ercussio aeris ad exitum sclopeti, 
quod generat somim, multum extenuabitur ab emissione 
soni per ilia foramina in medio, antequam aer inclusus 
perferatur ad os sclo]H*ti. Itaque probabih' est, sonum 
ilium et bombum multis j)artibus diminutum fore/^ 

1 S S 14!) 

2 Id 120. “ And if any man think that the sound mav he exting^in’shed 

or deaded hy diseharifin^ tlie pent air belore it comet h to the mouth of 
the ]neee and to the open air, that is not puihable, foi it wdl make more 
diMded sounds; as if vou should make a cross baircl hollow through the 
band of a piece, it maybe it would give several sounds, both at the 
nose and at the ‘.ides.” 
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De repercussione 8on% et echo. 

Repercussio sonoruin (quam echo vocamus) in ar- 
gumentum sumi potest, non esse sonuin motum local em 
aeris. Nam si esset, debuerat repercussio fieri in modo 
consimili ad originale ; ut fit in omnibus repercussioni- 
bus corporeis. At in sono cum tarn acciirata requira- 
tur generatio, ut in voce, quae tot liabet instrumenta, et 
in instrumentis musicis quae subtiliter fabricata sunt, ea 
quae reddunt sonum re})ercussum nihil liorum liabent, 
sed rudia plane sunt, et illud fere liabent ut sonus non 
transeat, vix aliud quippiam.^ 

De conjugm et dissidiis audihilium et visibilium, et altar 
rum^ quas vacant^ specieruin spiritualium. 

Conveniimt in his.^ 

Ambo diffunduntur in cireuitum spbaericum, et oc- 
cupant universam aream ejus sphaera*, et feruntur ad 
spatia bene longinqua, et elangucscunt paulatim secun- 
dum distantiam object!, deinde evanescunt. Ambo 
deferunt figuras et differentias suas per portiones mi- 
nutas sphaerx' sute, integras et inconfusas ; ut percipi- 
antur per foramina parva non secus quam in aperto. 

Ambo sunt generationis et delationis valde subitae ac 
celeris ; ac e contra extinguuntur et pcreunt subito et 
celeriter. 

Ambo suscipiunt et deferunt minutas differentias et 
accuratas, ut coloruin, figurarum, motuum, distantiarum 
in visibilibus ; vocum articulatarum, tonorum harmoni- 
corum, et pernicis alterationis sive trepidationis ipsorum 
in audibilibus. 


1 S. S. 287. 


2 Id. 255—266. 
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Ambo in virtute et viribus suis non videntur vel 
emittere aliqiiam corporalem substantiam in media sua, 
aut ambitum sphjerae suae ; nec etiam edere aut ciere 
manifestum motum localem in mediis suis, sed deferre 
quasdam species spirituales, quarum ignoratur ratio et 
modus. 

Ambo videntur non generativa alicujus alterius vir- 
tutis aut qualitatis praeter virtutem propriam, et eatenus 
operari ; alias stcrilia esse. 

Ambo in propria sua actione videntur tria quasi cor- 
poraliter operari. Primum, quod fortius objectum 
mergat ct confundat debilius, ut lux solis lucem cande- 
be, displosio bomliardiu voccm. Secundum, quod cxcel- 
lentius objectum dcstruat sensum debiliorem, ut lumen 
solis oculuni, sonus violentus in proximo ad aurem audi- 
turn. Tertium, quod ambo repercutiuntur, ut in spec- 
ulis et echo. 

Neque objectum unius confundit aut impcdit objec- 
tum alterius ; velut lux aut color sonum, aut e contra. 

Ambo aflficiunt seiisum in animalibiis, idque objectis 
secundum magis aut minus gratis aut odiosis : attamen 
afficiuiit etiam modo suo inanimata proportionata et or- 
ganis sensuum (ut videtur) conformia ; ut colores specu- 
lum, quod crystallinum est instar oculi ; soni locos re- 
verberationis, qui videntur etiam similes ossi et cavernae 
auris. 

Ambo operantur varie prout liabent media sua bene 
aut perperam disposita. 

Ad ambo medium magis conducibile et propitium est 
aer. In ambobus, in objectis accuratioribus, nonnihil 
affert intentio sensus, et quasi erectio ejus ad percipien- 
dum. 
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Different in his} 

ViDENTUii species visibilinm esse tanquam cmisslones 
radiomm a eorpore visiluli, instar fere odonim. At 
species aiidibiliuni videiitiir ina^is participarc ex motu 
locali, instar percussionnin (|u.*v tiunt in aero : ut cum 
du})liciter pleruinijiie (q)erentnr cor})c)ra, })er coinmuni- 
cationein naturae sua^, ant ]>er inipressionem ant signa- 
tionein motns, videatur dittiisio ilia in visibilibns niagis 
ex priino modo ])artici])are, in andibllibus ex secundo. 

Videtur delatio sonorum niagis manifesto deferri per 
aereni, qnam visibiliiini. Keque enim, arbitror, ventus 
veliemens tantiim iiiij)edire potest aliquod visibile a 
longe, qiiain soiium ; flante, intelligo, vento in contra- 
rium. 

Insignis est ilia differentia, nnde etiam j)lurimfv 
miiiores differentia* derivantiir, (piod visibilia (excepta 
luce original!) non feruntur nisi p(*r llneas rectas, einn 
soni deferantur per lineas arenatas. 

nine fit quod visibilia alia alia non confundant siinul 
rej)riesentata ; soni contra, lliuc fit (piod soliditas sub- 
stantbe non videatur imj>edire visum inagnopere, modo 
positune j)artiuni cor])orLs sint t)rdine sini])lici et per 
rectos meatus, ut in vitro, a(|ua, crystallo, adamantc* : 
at parum paniii serici aut line! nunpit visum, cum sint 
corpora valde tenuia et porosa ; at liujusmodi })anni 
parum aut nihil impediunt auditum, ubi solida ilia (juain 
plurimiim. Ilinc fit quod ad reverb(*rationem visibilium 
sufficiat parviim speculum, aut simile (‘orpus perspicuum, 
modo ponatur in linea recta, ubi visibilia meant ; at ad 
faciendam reverberationem eclius oportet sonum etiam 
a lateribus includere, quia fertur undequaque. 

1 S. S. 268-^276. 
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Longius fertur objectum visibile, pro rata proportioiie, 
quam sonus.^ 

Visibilia niniis prope admota ad oculum non tarn 
bene cernuntnr quam per distantiam nonnullain, ut 
radii coire possint in angiilo magis acuto : at in auditu, 
quo pro})ius, eo melius. Verum in Iioc du])lex potest 
esse error. Prior, quod ad visum requiritur lux : ea 
autem, o])jecto ad oculum projuus admoto, arcetur. 
Nam audivi ex fide digno, qui curabatur ex cataractis 
oculoruin, cum stylus ille minutus argenteus duceretur 
super i])sam pu})illam oculi sui, eamque tangeret, absque 
ullo medio (existeiite stylo illo, sen acu argentea, longe 
aiigustiore (|uam pupilla erat oculi) cum clarissime 
vidisse stylum ilium. Sccundus, quod sit })lane inter- 
jjosita caverna auris ante instrumentum audit us, ut 
sonus exterior tangere os et membranam auditus 2)laiie 
iiequeat. 

Celerius deferuntur species visus quam soni, ut per- 
cipitur ill flamma, et sonitu sclo])etorura ; etiam in ful- 
gure, et tonitru, ubi tonitru auditur post pausam. 

Etiam cxistimo diutius luerere species soni, quam 
visibilia. Licet enim et illae non subito intereant, ut 
manifesturn est in circulo vertente, et chordis talitro 
percussis, et crepusculo, et similibus ; tamen diutius 
arbitror durant soni, quia deferuntur a ventis. 

Radii lucis glomerati etiam inducunt calorem, qine 
est actio di versa a visibili. Similiter, si verum sit 
clamores aves volantes dejecisse, etiam ea est actio 
protinus diversa ab audibili.*^ 

Non videtur in visibili esse objectum tarn odiosum ad 

1 Tn the original this sentence stands as part of the preceding paragraph ; 
which cleaily wrong. 

2 S. S. 267. 



216 


mSTORU SONI ET AUDITUS. 


sensum, quam in audibili ; sed magis ex SBquo. Nam 
foeda visui magis displicent ob excitationem phantasiae 
de rebus foedis, quam propter se; at in audibilibus, 
sonitus serrae dum acuitur, et similia, inducunt hor- 
rorem ; et tonus discordans in musica statim rcjicitur 
et respuitur. 

Non constat esse refractionem in sonis, ut in radiis, 
Attamen proculdubio res.iliunt soni ; sed illud reflexioni 
assignandum. Neque enim (arbitror) si sonus ])er- 
transeat diversa media, ut aej’ein, pannum, lignum, 
alium esse locum soni ubi dcfertur, alium ubi audiatur ; 
id quod propriuni refractionis est ; ^ sed videtur j)endere 
ex operatioiie in lineis rectis refractio ; id quod non 
competit sono. 

Contractio vero soni et dilatatio ejus, secundum dls- 
positionern medii fit proculdubio, ut in puparum voci- 
bus et locutione sub aqua : contraliitur sonus in caverna 
ilia, in cainpis dilatatur ; quemadmodum per specula 
dilatantur et contrahuntur visibilia. 

Medium trepidans (ut fumus in visibilibus) facit visi- 
bilia objecta etiaui tre[)idare : at in sonis nibil adhuc 
tale invenitur, nisi forte accessio et recessio j)er ventos.^ 
Nam trepidatio in fistula lusciniolae, est trepidatio per- 
cussionis, non medii. 

Post multam lucem mutando ad tenebras, vel post 
tenebras ad lucem, confunditur ])arum visus : utrum 
vero hoc fiat a magriis fragoribus, aut alto silentio, in- 
quirendum. 

1 S. S. 254. The last sentence of this paraf^raph is omitted m the Sylva 
Sylvaimm^ and in place of it we read, “ But majoration, which is also the 
work of refraction, appeareth plainly in sounds, as hath been handled at 
full, but it IS not by diversity of mediums.” 

2 Id. 264. 
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De celeritate generationis et extinctionu aoni^ et tempore 
in qm jiunt. 

Omnis sonus cito admodum generatur, et cito intent. 
Celeritas autem motus ipsius, et differentiarum ejus, 
non tarn niirabilis res videtiir. Etenim digitorum 
motus in citbara, aut anhelitus in fistula aut tibia, 
celeres admodum inveniuntur ; etiam lingua ipsa (non 
curiosum prorsus organum) tot peragit motus quot 
literas. Quod vero soni non solum tarn peniiciter 
generentur, sed et tan turn spatium sua vi et impress! one 
quasi momcntanea occiipent subito, id summam admira- 
tionern habet. Nam, exem])li gratia, liomo in medio 
campo vociferans exauditurad quartam partem milliaris 
in ainbitu, idque verbis articuiatis, iisque in singulis 
minutis portionibus aeris lia3rentibus, idque in spatio 
temporis longe minore fortasse minuto.^ 

De s^^atio temporis in quo dcfertur sonus, inquiren- 
dum. Id hoc modo inveniri potest. Stet homo in 
campanili, noctu; stet alter in piano, ad distantiam 
forte milliaris, aut quam procul eampana exaudiri pos- 
sit, habeatque paratam facem lucentem, sed co-opertam. 
Sonet eampana in campanili ; quam cito ilia exaudiatur 
ab illo altero qui stat in piano, attollat ille facem ; per 
hoc, ex spatio temporis inter campanam pulsam et 
facem visam, deprehendi possunt momenta motus soni 
ab eo qui stat in campanili.^ 

In tormentis igneis flamma conspicitur antequam 
bombus exaudiatur ; cum tamen flamma sequatur exi- 
tum pilae : ut flamma tardius exeat, citius sensum feriat. 
Unde recte colligitur, radios visibiles celerius diffundi 
et pervenire, quam species aut impressiones soni.^ 

1 S. S. 289. 2 Id, 209. 8 Id. 210. 
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Be affinitate aut nulla affinitate quam halet sonus cum 
motu aeris in quo defertur locali et manifesto, 

Sonus non videtur manifesto et actualiter quate- 
facere et turbare aerein, ut ventus solet ; sed videntur 
motus soni fieri ])er s})ecies spirituales ; ita eniin lo- 
queiidum, donee eertius quippiam inveiiiatur.^ 

Adeo ut existimem, son urn clam antis bene magnum, 
in })arva ab ipso motu aulielitus distantia, vix folium 
aliquod populi albm tremuliim, aut festucam, aut flaiii- 
niam inotumin. 

Attamcn in ]niIsationibus majoribiis deprelienditur 
motus jJane corporalis ct actuiilis aeris : id vero utruiii 
flat a motu ipso qui gencrat sonuin, an a concausa, 
aut concomitantia, non constat. Tonitrua quando(]iie 
treniere faciuiit fenestras vitreas, et etiani pai’letes : 
ar])itror etiani bombardas displosas, aut eruptioiies 
cuniculorum subterraneoruin idem lacere.^ 

Meniini etiam, ni fallor, a})ud Cyollegium Regium in 
Cantabrigia, esse ligneam quandain fabricani in qua 
campame pendent, eaiiujiie a campanis quando sonant 
quatefieri. Sed qualiscimque fuerit ille occultus motus 
qui est sonus, aj)])aret ilium iiec absque manifesto motu 
in prima i>ulsatioiie gigni, et rursus per motum maiii- 
festum aeris deferri aut iinpediri.^ 

Verbum placide prolatum, (piod ad distantiam tri- 
ginta pedum forte exaudiri possit, tanieii admotani flam- 
mam candelse prope os, ad uniim pedem etiam, vix 
trepidare faciet : ubi paulo intensior flatus oris flam- 
mam faciet tremulam multo in longiore distantia.^ 
Sonus campanarum, et similium, accedit clarior, aut 
recedit liebetior, prout flat ventus versus aurem aut 
1 S. S. 126. 2 Id. 126. 8 Id. 125. 
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advcrsus. Idem fit in clamore: qui contra ventum 
editus non tarn longe anditur.^ 

Traditur, per ingentes clamores applaudentiiim, et 
voces jubili, ita aerem collismn aut rarefactiim fuisse, 
ut deciderent aves volantes. Opinio vagatiir, sonitus 
complurium camj>ananim siinul, in urbibus })oj)ulosis, 
contra et fulminimi peniiciem et pestilentias valere.^ 

Traduntur pro certo loea et jedificia nonnulla ita con- 
camerata, ut si quis loquatur, atque (iit fertiir) locutio 
ista fiat contra parietem in uiia parte camera', melius 
exaudiantur verba jiost distantiam nonnullam a voce, 
quam pro])e.’^ 

Notavi sedeiis in currii, et deniisso ex una parte velo 
currus, aperto ex altera, mendicum, qui claniabat ex 
latere currus clauso, ita visum esse ac si clamaret ex 
latere aperto ; ut vox plane re])ulsa eircuiret, aut saltern 
undique sonans ])iitaretur tainen ex ea p<irte audiri 
qua melius ])ertingeret.^ 

Si teneatur candela juxta foramen illud quod spirac- 
ulum est tyiiq)ani, et j)ercutiatur tympanum, concutitur 
et extinguitur flamma. Idem fit in sonando cornu 
veiiatoris, si ap])onatur candela ad exitum cornu, etc. 

Etiam exquisita* difierenti;e, quas suscipit sonus, cas- 
que secum defert, demonstrant hujusmodi molles aft'ec- 
tus non esse inotus coiitinuos locales. Nam simlla 
certe in materia accoiimiodata faciunt exquisitas im})res- 
siones ; ita ut in generatione soni fortasse hoc fieri 
possit. Sed delatio et continuatio ilia non competit, 
praesertim in liquidis. Exquisitas autem illas diffe- 
rentias intelligimus de vocibus articulatis et tonis har- 
monicis.^ 

1 S. S. 125. 2 Id. 127. 8 Id. 148. 

* Id. 203. 6 Id. 288. 
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Verum omnino de hac re (videlicet, quam rela- 
tionem et correspondentiam liabeat sonus ad motum 
localera aeris) inquiratur diligentiiis ; non per viam 
utrum (quod genus quaestionis in hujusmodi rebus om- 
nia perdidit), sed per viam qiiatenm : idque non per 
argumenta discursiva, sed per apposita experimenta et 
instantias crucis. 

De commuiiicatione aeris jiercussi et elisi cum acre et cor- 
porihus vet spirltitms ipsorum ambientibus. 

In percussione campanae, sonus editus per percus- 
sionem campanu* cum malleo ab extra, et cum eiiibolo 
ad intra, ejusdem est toni. Adeo ut sonus redditus 
per percussionem ab extra non possit generari per 
collisionem aeris inter malleum et extima campanm ; 
quandoquidem habeat rationes ad concavum cainpanse 
ab intra. Et si foret lamina plana aeris, non conca- 
vum quipjaam, alius opinor foret sonus.^ 

Si fuerit rima in campana, reddit sonum raucum, 
non jucundum aut gratum.^ 

Videndum, (juid fkciat corporis quod percutitur cras- 
situde ad sonum, et quousque ; veluti, si ejusdem con- 
cavi una campana sit crassior, altera tenuior. Exper- 
tus sum in campana ex auro, earn reddere sonum excel- 
lentem, nihllo })ejorem, imo meliorem, quam campanam 
argenteam aut aeneam. Attameii nummus aureus non 
tarn bene tinnit quam argenteus.® 

Delia vacua reddunt sonum profundum et sonorum, 
repleta liebetem et mortuum. 

At in barbito, cithara, et hujusmodi, licet prima 
percussio sit inter chordam et aerem exteriorem ; 
tamen statim ille aer communicat cum acre in ventre 
1 S. S. 124. 2 Id. 169. 8 Id. 222. 
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sive cavo barbiti aut citharae. Unde in hujusmodi 
instruinentis fit semper perforatio aliqua, ut aer exte- 
rior communicet cum acre concliiso, absque quo sonus 
foret liebes et emortuus. 

Fiat experimenturn fistula) illius lusciniolae, ut im- 
pleatur oleo, non aqua; et notetur quanto sonus sit 
mollior, aut obtusior. 

Cum redditur sonus inter anbelitum et aerem percus- 
sum in fistula aut tibia, ita tamen redditur, ut habeat 
communicationem nonnullam cum corpore tibije aut 
fistula). Alius enim fit sonus in tuba lignea, alius in 
asnea ; alius, arbitror, si tuba per interius, aut fortasse 
etiam per exterius, fuerit obducta serico aut panno ; 
alius fortasse si tuba fuerit madida, alius si sicca.^ 
Etiam existimo in espinettis aut barbito, si tabula ilia 
lignea super quam extenduntur chorda) foret aenea aut 
argentea, diversum nonniliil possit edcre sonum.^ Ve- 
rum de his omnibus inquiratur iilterius, Etiam qiiate- 
nus ad communicationem, inquirendum est, quid possit 
corporum diversitas et ina*qualitas : veluti si penderent 
tres campanae, una intra alteram, cum spatio aeris in- 
terposito, et percuteretur campana exterior malleo, qua- 
lem editura foret sonum respectu campanm simplicis.® 

Obducatur camj)ana ab extra panno aut serico, et 
notetur, quando pulsatur campana per embolum inte- 
rius, quid faciat obductio ilia ad sonum. 

Si foret in barbito lamina a‘nea aut argentea fo- 
raminata loco lignem, videndum quid hoc faciat ad 
sonum. 

Usurpantur in Dania, atque etiam deferuntur ad nos, 
tympana aenea, non lignea, minora ligneis, atque edunt 
sonum (arbitror) magis sonorum. 

1 S. S. 167. 234. 2 Id. 229. 


8 Id. 158. 
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Agitatio aeris in ventis veliementioribiis non mnltiim 
(arbitror) redditura sit soniim, si absint sylvan, fluctns, 
aedes, aut similia ; attamen recepturn est, ante ternpes- 
tates fieri munnura noiiniilla in sylvis, licet flatus ad 
sensum non percipiatur, nec moveantur folia. 


Desunt tria capituhi^ <jua: pcrjicere non vacahat. 
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PREFACE 


TO THE 

PIIJINOMENA UNIVERSI. 


The fragment wliieli follows was first published bj 
Grater in 1 G 53 , who places it among the Phil- 

0ii02>hlcL It aj)pears to have been meant originally for 
the commencement of the tliird ])art of the I/istauratio, 
with the design of which, as described in the Distribiftlo 
Oj^ens and the Pamscrre^ it agrees very well as far as 
it goes. ‘‘ Tertia ])ars (jperis ” (says Bacon in the Dis- 
tributin') “ complectitur PJuvnomena Universi ; hoc est 
omnigenam exj)erientiam, atque Mstoriam naturaJem ejus 
generis quoe esse in ordine ad condendam 2>hilo- 

sophiam .... Neque corpnrum tantum historiam ex- 
hibemus, sed diligentia* insuper nostra* esse putavimiis 
etiam virtutmn iitsanun (illarum diciinus (pue tanquain 
cardinales in natura censeri j)ossint, et in quibus natura* 
j)rimordia plane constituuntur, utpote natune priniis 
passionibus ac desideriis ; viz. denso^ raro ; calido, 
frigido ; consistente, fluido ; gravi, levi ; aliisqne hand 
paucis) historiam seorsim comparare.’’ Quod vero ’’ 
(he adds in the Parasceve^) “ in distributione oj)eris 
nostri mention em fecimus cardinalium virtutum in na- 
tura ; et quod etiam harum historia, antequam ad opus 
interpretationis ventuhi fuerit, perscribenda esset ; hujus 

VOL. VII. 15 
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rei ininime obliti suinus ; sed earn nohis ipsis reservavi- 
mm; cum de aliorum iiidustria in liac rc, priusquam 
homines cum natura paulo arctius consuesccre incep- 
erint, prolixe spondere non audeamus.” 

Compare these announcements with the following pas- 
sage in the preface to the fragment before ns. ‘‘ Atque 
a plnenomenis mtheris ordiri solennius foret. Nos au- 
tem, nil de severitate instituti nostri remittentes, ea ante- 
feremus quje naturam constituant et referant magis com- 
munem, cujus uterque globus est })articeps. Ordiemur 
vero ab historia corporum secundum earn differentiam 
qumvidetur simjdicissima ; ea est ant paucifm ma- 
teria* intra idem Hpatium sive eandem eircummiptionem 
conteyitce et exporrectie.” ^ The subject therefore which 
stands first in tlie list of these cardinal virtues in nature 
which, when he j)ublished the Novum Organum^ lio 
meant to reserve for his own pen and handle sej)arately, 
— namely, the Historia Densi et liari — is the very 
subject with which this fragment commences ; and there 
need be no doubt that both the title and the prafatio 
propcu’ly belong to it. 

There is nothing that I know of to determine the 
date at which it was written. But there beino; no allu- 
sion to it in the Coinmentarius Solufus, I suppose it was 
not begun in 1608. And it must certainly have be(‘n 
written before 1622, when the Historia Ventorum was 
published ; for then the Historia Densi et liari was de- 
signed for the second place in the series, not (as here) 
for the first. The allusion in the last i)aragraph but one 
to an instrument recently exhibited in England by cer- 
tain Batavians, which uttered a musical sound when 
exposed to the sun, may i)ossibly bring the uncertainty 
1 See p. 234. line 19. from Ihe top. 
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witliin narrower limits ; if the date of that exhibition 
can be ascertained. But in the meantime we cannot 
be far wrong in placing the fragment here. 

Another copy of it, much enlarged and improved in 
the latter part, though very imperfect and apparently of 
earlier date in the beginning, was published by Dr. 
Rawley in 1058. This has already been printed in its 
place, with Mr. Ellis’s preface and notes, to which the 
reader is referred. 
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SIVE 


HISTORIA NATURALIS AD CONDENDAM PHILOSOPHIAM. 


PRiRP'ATIO. 

Cum nobis liomincs nec opiiiaiidi nec experiendi vias 
teiiere })rorsus videantiir, onini ope liuic infort unio 
sul)\'enieridum putavimus. Necjue cniin major aliunde 
se ostendit bene merendi ratio, quam si id agatur, ut 
homines, et placitoinim larvis et experimentoruni stii- 
2)oribiis liberati, i])si cum rebm magis fida et magis 
arcta inita societate coiitraliaiit, quasi j)er experientiam 
(juandain literatam. Hoc enim modo intellectus et in 
tuto et in sumnio collocatur, atque [>raisto insuper erit 
atqiie ingruet rerum utilium proventus. Atque liujus 
rei exordia omniiio a Naturali ILV.toria ducenda sunt ; 
nam universa pliilosophia Griecorum, cum sectis suis 
omiiigenis, atque si qua alia pliilosophia in maiiibiis est, 
nobis Audetur super iiiiuis angustam basin naturalis his- 
toriie fundata esse, atque ex paucioribus quam jiar erat 
pronuntiasse. Arreptis enim quibusdam ab experientia 
et traditionibus, neque iis interdum aut diligenter ex- 
aminatis,^ reliqua in ineditatione et ingenii agitationc 
posuere, assumpta in majorem rei fiduciam Dialectica. 

1 So HI the original; a clause having apparently dropped out. such as, 
aut certo compertis notionibuSj or words to that effect. Compare Nov. Ory. 
1 . 62 . 
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Chymista} autem et universum mechanicorum et empiri- 
coruin genus, si et illis contemplatioiies et pliiloso})liiam 
tentare audacia creverit, paucamin rerum accurata^ sub- 
tilitati assiieti, miris iiiodis reliquas ad eas contorqiient ; 
et placita magis deformia et monstresa, quam rationales 
illi producunt. Illi enini j)aruni ex multis, hi rursus mul- 
tuiii ex paucis, in ])liiloso])liije materiain summit ; utrius- 
que autem ratio, si verum dieendum sit, infirma est et 
perdita. Sed naturalis liistoria qiue hacteniis eongesta 
est j)rimo intuitu eopiosa videri ]>ossit, cum re vera i>\t 
egena et inutilis, neque adeo ejus generis quod qua3rimus. 
Neque enim a fabulis et deliriis jmrgata est, et in antiq- 
uitatem et pliilologiam et narrationes supervacuas ex- 
currit ; circa solida iiegligens et fastidiosa, curiosa et 
nimia in inanibus. Pessimum autem est in hac copia, 
quod rerum naturalium inquisitionem amplcxa est, re- 
rum autem meclianicarum magna ex parte aspernata. 
Atque ha‘ ipsie ad natune sinus excutiendos longe illis 
j)ra*stant ; iiatiira enim sponte sua lusa et vaga disgregat 
intellectum, et varietate sua confundit ; verum in me- 
chanieis operationibus eontraliitur judicium, et naturi^e 
modi et processus cermintur, non tantum elfecta. At- 
que rursus universa mechanicorum subtilitas citra rem 
quam qua'rinius sistitur. Artifex enim o]>eri et fini suo 
intentus ad alia (quaj forsan ad naturae inquisitionem 
magis faciunt) nec anirnum erigit nec luaimm })orrigit. 
Itaque magis excjuisita cura opus est, et probationibus 
electis, atque suinptu etiam, ac summa insuper patientia. 
Ilhid enim in experimental ibus omnia perdidit, quod 
homines etiain a princi})io fructifera exj)erimenta, non 
lucifera, sectati sunt ; at(|ue ad opus aliquod magnificum 
educenduin omnino incubuere, non ad paiidenda Orac- 
ula Natune, quod opus operum est, et omnem potesta- 
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tem In sc complectitur. Intervenit ct illud ex liominum 
curiositate et fastu, quod ad secrcta et rara se plerunque 
converterunt, et in his operam et inquisitionera posue- 
runt, spretis experimentis atqiie observationibus viilga- 
tis ; quod videntur fecisse, aut admirationein et famam 
captantes, aut in eo lapsi et decepti, quod pliilosojdiiae 
oflSeium in accommodaiidis et redueendis rarioribus 
eventibus ad ea qute familiariter occurrunt, non joque 
in ij)saruni illarum vulgarium rernm causis et causarum 
causis altioribus erucndis, situm esse existimarunt. 
Universal autein hujus de naturali historia quereljc 
causa ea ])ra‘cipua est, (|Uod homines non in opere tan- 
tum, sed in ipso institute aberrarunt. Namque historia 
ilia naturalis, qu.T extat, aut ob ij)soi*um experiinento- 
rum utilitatem aut ob narrationum jucunditatein con- 
fecta videtur et pro])ter se facta, non ut philosophic et 
scientiis initia et veluti mammam pr«cbeat. Itaque huic 
rei pro facultate nostra deesse nolumus. Nobis enim 
quantum philosojdilis abstractis sit tribuendum, jampri- 
dem constitutum est. Etiam vias Inductionis verc et 
boiue, in qua sunt omnia, tenere nos arbitramur, et 
Intel lectus liuinani versus scientias facultatem incom- 
peteiitem et prorsus imj>arem, veluti per machinas aut 
filum ali(juod labyrinth!, posse juvare. Neque nescii 
siimus, nos, si instaurationeni illam scientiarum quam 
in animo habemus intra inventa ulla majora cohibere 
voluissemus, ampliorem fortassc honoris fructum per- 
cipere potuisse. Veruin cum nobis Deus animum 
indiderit qui se rebus submittere sciat, quique ex meriti 
conscientia et successus fiducia speciosa libens prctereat ; 
cam etiam partem operis nobis desumpsimus, quam ex- 
istimamus ahum queinquam aut in universum fugere, 
aut non pro instituto nostro tractare voluisse. Circa 
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hoc autem duo sunt, de quibus homines et alias, et nunc 
praecipue cum ad rem ipsam accinglmur, monitos volu- 
mus. Primo, ut mittant illam cogitationom, quae facile 
hominum mentes occupat et obsidet, licet sit falsissima 
et perniciosissima, earn videlicet, quod rerum particula- 
rium inquibitio infinitum quiddam sit et sine exitu : cum 
illud verius sit, opiiiionum et disputationum modum 
nullum esse, sed pliantasias illas ad perpetuos errores et 
infinitas agitationes dainnari ; ])articularia autem et in- 
formationes sensus (deiii])tis iiidividuis et rerum grad- 
ibus, quod inquisitioni veritatis satis est) comprehen- 
sionem ])ro certo, nec earn sane vastam aut desperatam, 
patiuiitur. Secundo, ut homines siibinde meminerint 
quid agatur, atqiie cum incidennt in complures res vul- 
gatissinias, exiles, ac specie tenus leves, etiam tuipes, 
et quibus (ut ait ille) lioiios jmefandus sit, non arbi- 
trentur nos nugari, aut mentem liiimanam iiiferius (piam 
pro dignitate sua de]>riinere. Neque enim ista proj)ter 
sc quajsita aut descripta sunt, sed nulla prorsus alia 
patet intellectui liumano via, neque ratio operis aliter 
constat; nos siquidem conaimir rem omnium inaxiiiie 
seriam et human a inente dignissimain, ut lumen nuturm 
purum et ininime phantasticum (ciijus nomen hactenus 
quandoque jactatur, res hominibus j)enitus ignota est), 
j^er facem a dlA ino iiumine ])rmhitam et admotam, hoc 
nostro seculo aceendatur. Neque enim dissimulamus 
nos in ea o])inione esse, ])ra‘posteram illam argumen- 
torum et meditationum subtilitatem, primm inibrma- 
tionis sive verm inductioiiis subtilitate et veritate siio 
tempore praetermissa aut non recte instituta, rem in in- 
tegrum restituere nullo modo posse, licet omnia omnium 
mtatum iiigenia coierint ; sed naturam, ut fortunam, a 
fronte capillatam, ab occipitio calvam esse. Restat 
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itaque ut res de integro tentetur, idque majoribus pras- 
sidiis; atque exutis opinionum zelis detur aditus ad 
regnum idiilosopbiaa et scientiarum (in quo opes hu- 
man/e sita? sunt, luitura enim nonnisi ])arendo vincitur), 
qualis patet ad regnum illud coelorum, in quod nisi sub 
persona infantis ingredi non licet : usum autein hujus 
operis plebeium ilium et ])rotniscuum ex exj)erimentis 
ipsis ornnino non contemnimus (cum et notitia3 et in- 
ventioni hominum, pro varietate artium et ingeniorum, 
plurima utilia proculdubio suggerere possit) ; attumen 
minimum quiddam esse censemus, prne eo aditu ad 
scientiam et j>otentiam humanam, (juem ex misericordia 
divina speramus. A qua etiam supjdices iterum peti- 
mus, ut no\ is eleomosjnis per manus nostras familiam 
humanam dotare dignetur. 

Natiira rerum aut libera est, ut in Speciebus, aut 
j)erturbata, ut in Monstris, aut constricta, ut in Experi- 
meiitis Artium ; faciiiora autein ejus cujuscunque gen- 
eris digna memoratu et historia. Sed Historia Spe- 
cieruiu, quie halietur, veluti plantarum, animalium, 
metallorum et fossilium, tumida est et curiosa; Historia 
Mirabilium, vana et e rumore ; Historia Experimen- 
toruiii manca, tentata per i)artes, tractata negligenter, 
atque ornnino in usum jmicticm, non in usum philoso- 
phijc. Nobis itaque stat decretuin, historiam specie- 
rum contraliere, historiam mirabilium excutere atque 
expurgare ; prieciiiuam autein operam in experimentis 
mechanicis et artificialibus, atque natune erga inanuin 
humanam obsequiis collocare. Quid enim ad nos lusus 
naturm et lascivia ? hoc est, pusilhn specierum ex figura 
differentiie, quie ad opera nil faciunt ; in quibus nihi- 
lominus naturalis historia luxuriatur. Mirabilium au- 
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tern cognitio grata certe nobis, si cxpnrgata et electa 
sit ; sed qnamobrem tandem grata ? Non ob ipsam ad- 
mirationis suavitatcm, sed quod sjepe artein officii sui 
admonet, ut naturam sciens eo perducat, quo ipsa sponte 
sua nonnunquam pranvit. Oinnino i)rimas partes ad 
excitandmn lumen natiira' artificialibus tribuimus ; non 
tantum quia per se utilissiina, sed quia naturaliuni fidis- 
simi interpretes. Nuin forte fulguris aut iridis naturam 
tain dare exjdicasset quisquam, antequam per tormenta 
bellica, aut artificiosa iridum suj)er j)arietem simulacra, 
utriusque ratio demonstrata esset ? Qnod si causarum 
fidi interj^retes, etiam eflPectorum et oj)eruin certi et fe- 
lices indices erunt. Neque tamen consentaneum pii- 
tamus ex tn})lici ista partitione liistoriarn nostram dis- 
tralierc, ut singula seorsini tractentnr, sed genera ij)sa 
iniscebimus, naturalia artificialibus, consueta admiran- 
dis adjungentes, atque utilissimis quibusque maxime 
inliairentes. 

Atque a pluenomenis a^tlieris ordiri solennius forct. 
Nos autcm nil de sereritate instituti nostri remittentes, 
ea anteferemiis qu;e naturam const! tuunt et refenint 
magis communem, cujus uterqiie globus est particeps. 
Ordiemur vero ab historia eor])orum, secundum earn 
differentiam, qum videtur simjdicissima ; ea est copia 
aut paucitas materia.^ intra idem spatium, sive eandem 
circumscri])tionem, contenta* et exporrectie. Nam cum 
ex pronuntiatis de natura nil veriiis sit quam proposi- 
tio ilia gemella, ex nifiilo nihil jieri^ ne(jae quicquam in 
nihilum redigi^ sed (juantum ipsum naturm, sive ma- 
teriie summam universalcm, perpetuo man ere et con- 
stare, et neutiquam augeri aut minui. Etiam illud non 
minus certum, tametsi non tarn j)erspicue notatum aut 
assertum sit (quicquid homines de potentia materia? 
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oequablli ad formas fabulentur), ex quanto illo materise, 
sub iisdeiQ spatiorum dimensionibus plus et minus con- 
tineri, ])ro corporurn diversitate a quibus occupantur ; 
quorum alia niagis com})acta, alia magis extensa sive 
fusa, evidentissime reperiuntur. Neque enim parem 
materitu portionem recipit vas aut eoncavum aqua et 
acre impletum ; sed illud plus, istud minus. Itaque si 
quis asserat, ex pari aeris contento par aqiue conteiitum 
effici posse ; idem est ac si dicat aliquid fieri ])osse ex 
nihilo. Nam quod deesse supponitur ex materia, id ex 
niliilo su}>})leri necesse foret. Rursus si quis asserat, par 
conteiitum aqiue in ])ar contentuin aeris jxisse vcrti, idem 
est ac si dicat aliquid posse redigi in nihilum. Nam 
quod sn])eresse su])j)onitur ex materia, id ad nihilum 
evanuisse similiter necesse foret. Neque nobis dubium 
est, quin lia*c res etiam calculus pati i)ossit, surdos for- 
tasse in aliquibus, sed definitos et certos, et naturne no- 
tes. Veluti si quis dicat anri corpus collatum ad corpus 
sjuritus villi, esse coacervationem matcriie superantein 
ratione vicecupla simp] a aut circiter, non erraverit. 
Itaque exliibituri jam liistoriam earn quam diximus de 
coj)ia et jiaiicitate materiie, atque de materia^ coitione 
atque ox])ansione, ex quibus notiones illie Densi et Rari 
(si proprie accipiantur) ortum liabent, huiic ordinein 
servabiinus, ut primo corpuruiii diversorum (ut auri, 
aqum, olei, aeris, flamma*) rationes ad invicem recensea- 
mus. Examinatis autem rationibus corporurn diverso- 
rum, postea unius atque ejusdein corporis subingressus 
et exjiatiationes cum calculis sive rationibus inemorab- 
imus. Idem eniin coiqms etiam absque acccssione aut 
ablation e, aut saltern ininime pro rata contract ionis et 
extensionis, ex variis impulsibus turn externis turn inter- 
nis, sustinet se coiigerere in iiiajorem et minoreni sphae- 
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ram. Intcrdum enlm luctatiir corpus, et in vcterciii 
spha^ram se restituere nititur, interdum plane transmi- 
grat, nec revertere satagit. Hie cursus prime at({uc 
difterentias et ratlones corporis aliciijus natiiralis (quoad 
extenturn) collati cum aperturis aiit clausuris suis mem- 
orabimus ; videlicet cum pulveribus suis, cum calcibus 
suis, cum vitrificationibus suis, cum dissolutionibus suis, 
cum distillatis suis, cum vaporibus et auris, exlialation- 
ibus, et inflammatioiiibus suis memorabimus ; deiiule 
actus ipsos et motus, et progressus et termiiios contrac- 
tionis et dilatationis projxmemus, et quandose restituant 
corpora, quaiido trnnsmigrent si‘(*iuidiun exteiitum ; pr;e- 
cipue autem cfficieiitia et media, per qua* liujusmodi 
corporum contractioiies et dilatatioiies sequuutur, notab- 
iinus ; atque interim virtutes et actiones, qua^ corpora 
ex liujusmodi coni])ressioiiibus et dilatationibus iiiduunt 
et nanciscuntur, obiter subtexemus. Gumque probe iio- 
vorirnus quain difficilis res sit, in prasenti animorum 
statu, jam ab ipso princijiio cum natura consuescere, ob- 
servationes nostras ad attentionem liomimim et meditn- 
tionem excitandam et conciliandam adjiciemus. (^uod 
ad demon strati onem autem attinet, sive retectionein deii- 
sitatis et raritatis corporum, nil duliitanius aut ciineta- 
mur quin rpioad corpora crassa et palpabilia, (/rav- 

itatis (quern vocant) loco optiime et maxime ex])editm 
jirobationis sumi possit ; quo cnim corjuis comjiactius, 
eo gravius. Verum postquam ad gradum aereoriun et 
s[)iritaalium ventum est, turn jirofecto a lancibus d(\sti- 
tuimur, atque alia nobis industria opus erit. Incijae- 
mus autem ab quod omnium qum liabemus (ne- 

que enim tarn adulta est pliilosopliia, ut de visceribus 
terras statuere debeainus), gravissirnurn est, atque jilu- 
rinium materite miiiirno spatio complectitur, atque ad 
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liujus corporis spha3ram reliquorum rationes applicab- 
imus ; illud monentes, liistoriam ponderum hie nos 
iniiiime tractare, nisi quatenus ad corporum spatia sive 
diinensa demonstranda lucem praBbeat. Cum vero non 
conjicere et ariolari, sed invenire et scire nobis pro- 
posituin sit, hoc autem in examine et probatione ex- 
perinientorum primorum magnopere positmn esse judi- 
cemus, prorsus decrevimus in omni experimento sub- 
tiliore modum expcriiiienti quo usi sumus aperte sub- 
jungere : ut postquam patefactum sit quomodo singula 
nobis constiterint, videant homines et quatenus fidem 
adhibeaiit, et quid iilterius faciendum sit, sive ad errores 
corrigendos qui adliaTcre possint, sive ad excitandas 
atque ad operandas probationes magis fidas et exquis- 
ilas. Quin et q»si de iis quae nobis minus explorata 
atque errori magis ex})o&ita et quasi finitima videbuntur, 
sedulo et sincere monebimus. Postremo observationes 
nostras (ut modo diximus) adjiciemus, ut licet omnia 
integra philosophi<x* servemus, tamen facieni ipsain his- 
toric naturalis etiam in transitu versus philosophiam 
obvertamus. Atque porro illud curabimus, ut quccun- 
que ea sint sive experimenta sive observationes, quae 
l)ra‘tcr seopum inqiiisltioiiis occurruiit atque iiiterveni- 
unt, et ad alios titulos proprie pertinent, notemus, ne 
inquisitio confundatur. 


Tabula Coitionis kt Expansionis Matkrtaj: per Spatia 
IN Takgiiulibus cum Supputatione Rationum in Cor- 

PORIBUS DIVERSIS. 


Idem spatium occupant, sive aeque exporriguntur. 


Dc?n Gr 

1 Auri puri uncia, sive 20 0 

2 Arsenti vivi . . 19 9 

3 riumbi . . . 12 1} 


Den Or. 

4 Argeiiti puri . . 10 21 

5 Plumbi cinerci; | 

anglice tingkiss ) 
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Den 

Gr 

Den. Or. 

6 Cupri 

. 9 

8 

41 Gagatis . 

1 

5 

7 Aurichalchi . 

. 9 

5 

42 Cepa? rec(?ntis ) 

1 

5 

8 Chalybis 

. 8 

10 

in corpore > 



9 -35ris communis 

. 8 

9 

43 CaphursB . 

1 

4 

10 Ferri 

. 8 

6 

44 Radicis carica? ) 

1 

4 

11 Stanni . 

. 7 

22 

recentis S 



1 2 Magnetis 

. 5 

12 

45 Ligni ebeni 

1 


13 Lapidis Lydii . 

. 3 

1 

46 Sem. faeniculi > 

1 

H 

14 Marmoris 

. 2 2 2| 

dulcis y 



15 Sdiois 

. 2 

224 

47 Succini lucidi 

1 

3 

IG Vitri 

2 

20i 

48 Aceti 

1 

H 

1 7 Crystalli . 

. 2 

18 

49 Agrcssa? ex po- 1 

1 

3 

18 Alabastri 

. 2 

12 

mis acerbis ) 



19 Sails gemmie . 

. 2 

10 

50 A(pia? communis 

1 

^ ) nun 

20 Luti communis 

. 2 

H 

51 Urinae 

1 

3 

21 Luti albi 

. 2 


52 Olei caryo- > 

1 

3 1 po » 

22 Nitri 

. 2 

5 

phyllorum y 


t nnn 

23 Ossis bovis 

. 2 

5 

58 Vini clareti 

1 

2| 

24 Pulveris margarita- 

1 2 

2 

54 Sacchari albi . 

1 

H 

rum 



55 Certe Hava? 

1 

2 

25 Sulphuris 

. 2 

2 

56 Radicis China* 

1 

2 

26 Terrae communis 

2 

4 

57 Carnis p}ri ^ 



27 Vitrioli albi . 

. 1 

22 

brumal is V 

1 

2 

28 Eboris . 

. 1 

24 

crudi ) 



29 Aluminis 

. 1 

21 

58 Aceti distillati 

1 

1 

so Olei vitrioli 

. 1 

21 

59 Aqua? rosaccae ^ 

1 


31 Arena? albae . 

. 1 

20 

distillata* i 

1 

I 

32 Greta? . 

. 1 

18J 

60 Cineris communis 1 

H 

33 Olei sulphuris . 

. 1 

18 

61 Bcniovis . 

1 

0 

34 Salis communis 

. 1 

10 

62 Myrrha* . 

1 

0 

35 Ligni vita? 

. 1 

10 

63 Bntyri 

1 

0 

36 Carnis ovillsB . 

. 1 

10 

64 Adipis 

1 

0 

37 Aquae fortis . 

. 1 

7 

Olei amygdalini 

1 0 234 I 

38 Cornu bovis . 

. 1 

6 

dulcis 



39 Balsami Indi . 

. 1 

6 

Olei maceris vi- 

j- 0 23 J 

40 Ligni santal. rubei 

. 1 

5 

ridis express! 



1 Den. 1. gran. 23. D. in the orifjinal; a misprint, no doubt. Compare 
Yol. IV. p. 33. 
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Den (Jr 


Den Gr. 

Herbae saiiipsuehi 

. 0 22 

Ligni querous 

• 0 19J 

Petrolei 

. 0 23 

Fuligijiis communis ct 

I 0 17 

riorum rosae 

. 0 22 

camino pressi. 

S})iritus vini 

. 0 22 

Ligm abictis 

. 0 15 


Modus er^^erlyneyiti circa taludam supmscrii)ta}n, 

Intelligantur pondera quibus usi sumus ejus gene- 
ris et computationis, quibus aurifabri utuntur, ut libra 
capiat uncias 12, uiicia viginti dcnarios, denarius gi*ana 
24. Delegimus autem corpus auri, ad cujus exporrec- 
tionis mensuram reliquorurn corporuni rationes applica- 
reiniis, non tantum quia gravissiinum, sed quia maxime 
unnm ct sui simile. Reliqua enim corpora qum quid- 
dam continent volatilis, etiam igneni passa varietatem 
retinent [)onderis et spatii ; sed aurum depuratum earn 
])lane exuisse videtiir, atque ubique simile esse. Experi- 
mentum vero hujusmodi erat. Unciam auri puri in figu- 
ram alem sive cubi efformavimus ; dein vasculum quad- 
ratiim i)araviinus, quod corpus illud auri ca))eret, attjue 
ei oxacte conveniret, nisi quod esset nonnihil altius ; ita 
tamen ut locus intra vasculum quo cubus ille auri ad- 
scenderat linca conspicua signaretur. Id fecimus liquo- 
riim gratia, ut cum liquor aliquis intra idem vasculum 
imrnittendus esset, ne ditfluerct ; atque hoc rnodo jiista 
mensura commodius servari posset. Simul autem aliud 
vasculum fieri fecimus, quod cum altero illo, pondere et 
contento prorsus par esset ; ut in pari vasculo corporis 
contend tantum ratio appareret. Turn cubos ejusdem 
magnitudinis sive dimensi fieri fecimus, in omnibus ma- 
teriis in Tabula specificatis qum sectioncm pad possent; 
liqnoribus vero ex tempore usi sumus, implendo scilicet 
vasculum quousque liquor ad locum ilium signatum 
adscenderet ; piilveres eodem modo ; sed intelligantur 
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pulveres maxiine et fortiter compressi. Hoc enitn 
potissimum ad sequationem pertinet, nec casum recipit. 
Itaque non alia fuit probatio, qiiam ut uniiin ex viis- 
culis vacuum cum uncia in una lance, alteruin ex 
vasculis cum corpore in altera parte poneretur, et ratio 
ponderis exciperetur ; quod quanto esset diniinutuin, 
tan to dimensum ejusdem cor])oris intelligitur aiictum. 
Exempli gratia, cum anri cubus det iinciam uiiam, ad- 
i])is vero denarium unum ; liquet exporrectionem cor- 
poris auri, collatam ad ex])()rrectionem cor])oris adi])is, 
habere rationem vicecnplam. Mensinu' aiiteni ejiis 
qua^ unciam auri caj)iel)at, modiim etiam excipere et 
notare visum est ; ea erat ])int;e vinarim, qualis a])ud 
nos Anglos in usu est, pars 2b9 panic minus. Pi’obatio 
vero tails erat. Pondiis a(pia* quod intra vasculiim sub 
ilia linea coiitiiiebatur notavimus, ac turn j>ondus ac^ua' 
intra j)intam contentum similiter notavimus, et ex ra- 
tionibus ponderum rationes mensurarum collegimus. 

Monlta, 

Videndum num forte contractio corporis arctior ex 
vi unita nanciscatur majorem rationem ponderis, ([uani 
pro quantitate inateriie ; id utnini fiat neenci ex liistoria 
pi’ 0 ])ria ponderis constabit. Quod si fiat, fiillit certe 
su{)putatio ; et quo corpora sunt extensiora, eo plus 
liabent materiiu quam pro calculo j>onderis et niensura', 
quae ex eo j)endet. 

2. Parvitas vasis quo usi sumus, et forma etiam (licet 
ad cubes illos reci])iendos babilis et a])ta), ad rationes 
exquisitas verificandas minus j)ro])ria fuit. Nam nec 
ininutias infra grani dimidium et quadrantem facile ex- 
cij)ere licebat, et quadrata ilia su]>erficies in parvo nec 
sensibili adscensu sive altitudine notabilern ])onderis dif- 
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ferentiam trahere potuit, contra quam fit in vasis in 
acuturn surgentibus. 

3. Minime dubium est etiam coinplura corpora quse 
in Tabula ponuntur, intra suam sj)eciem magis et minus 
recipere quoad pondera et dimensa, Nam et aqua? et 
vina, et similia, sunt certe alia aliis graviora. Itaque 
quoad calculationem exquisitain casum quendam ista 
I’es recipit ; neque ea individua in qu;e experimentum 
nostrum incidit naturam speeiei exacte referre, neque 
cum aliorum experimentis fbrtasse omnino in minimis 
consentirc ])ossunt. 

4. In Tabulam su{)criorem conjecimus ea corpora, 
quic sj)atium sive inensuram commode implore cor- 
pore integro et tampiam sirailari })ossent, qumque 
etiam j)ondus liabc'ant, ex cujus ration ibus de materijc 
coacervatione judicium faciamus. Itaquc tria genera 
corj)()rum hue retrain non poterant. Prirno, ea quae 
dimensioni cubicae satisfacere non ])oterant, ut folia, 
fiores, })elliculae, membranie. Secundo, corpora in- 
a'qua liter cava et porosa, ut spongiio, suber, vellera. 
Tertio, pneumatica ponderc non dotantur. 

Ohservationcii, 

Coacer\ atio materiie in corporibus tangibilibus, qua? 
ad nostram notitiam pervenerunt, intra rationes par- 
tium 21 vel circiter yertuntur. Coacervatio enim 
maxiine compacta invenitur in auro, maxime exj)ansa 
in s])iritu vini (ex corporibus dicimus quio unita sunt, 
nec evidenter porosa). Namque spiritus vini occu])at 
spatium vicies et semel repetitum, quod occupat aurum, 
juxta rationes uncim iinius ad grana 22. Ex 21 enim 
ill is })artibus, quibus corpora alia aliis sunt magis com- 
pacta, 13 partes occupant metalla ; nam stannum, quod 

VUL. VII. 16 
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metalloriim est Icvissimum, poiideris cst denar, fere 8, 
quod decrevit infra pondus aiiri denariis 13. Omni- 
gena autem ilia varietas, postquam a inctallis decessi- 
mus, intra 8 illas reliquas partes clauditur ; ac rursus 
insignis ilia varietas, queP ineijaendo a lapidibus inclu- 
sive ad alia ilia ])rotenditur, intra tres tantiim partes 
ant non niulto pins cohibctiir. Nam lapis Lydins, qni 
est ex lapidibus gravissimns (excepto magnete), parnm 
denariis 3 ])ra‘ponderat. Spiritns autem vini, qni est 
terminus levitatis in corporibns unitis, denario nno 
paulo levior est. 

Videtur saltus magnns sive hiatus ab auro et argento 
vivo ad })lumbum ; scilicet a 20 denariis et paulo minus 
ad 12. Atque licet metallica magna varietate exubt'- 
rent, vix taincn existimamus in hoc liiatu multa inve- 
niri corpora media, nisi sint ])ror‘<us rudimcMita argenti 
vivi. A plumbo autem gradatim adscenditur ad fer- 
rum et stannum. Rursus alterum magnum hiatum 
sive saltnm invenimus inter metalla et lapides ; scilicet 
ab 8 denariis ad tres ; tantum enim ant circiten' a 
stanno distat ad la])idem Lydiuin. Solummodo inter 
luec se inter])onit, et fere ex asjuo, magnes, (jui e^-^t 
lapis metallicus ; atque existimamus inveniri et alia 
fossilia misturjp im]>erft*cta*, et com])ositie naturae inter 
metallum et lapides. A lapidibus certe ad reliqua 
parvis interval I is proceditur. 

In vegetabilibus autem minime dubitamiis, ac etiam 
in partibus animal ium, se ostendere quam pi ura corpora 
etiam satis a^qualis textural, qua‘ s])iritum vini levitate 
su|)erent. Namque etiam lignum quercus, qiue videtur 
esse ex lignis robustis et solidis, spiritu vini est levius ; 
et lignum abietis adliuc magis. Florum autem et fo- 
liorum plurima, et membrame et ])elliculai, ut spolia 
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serpentum et ala? inscctorum, et similia, proculdnbio ad 
minorcs rationes ponderum (si dimensionem illam cubi- 
cam capere possont) accederent, ac multo magis artifi- 
cialia, ut papyrus, linteus pannus extinctus ((piali ad 
fomites flaminarum utimur), folia rosarum quse super- 
siiiit a distillatione, et luijusmodi. 

Reperirniis plerunqiie in j)artibas animalium corpora 
nonnulla magis comj)acta qiiam in plantis. Ossa enim 
et Carnes magis sunt coin})acta qnam ligna et folia. 
Coliibenda ac etinin corrigenda est ilia cogitatio, in quam 
animus liumanus pr<) 2 >endet ; comj)acta nimiruin qute- 
que et maxime solida, esse diirissima et consistere max- 
inie ; fluiclo vero adessc naturani minus contractam. 
Nam coacervatio niatcrim non minor est in corporibus 
qua? fluunt, quam in iis qiue consistunt, sed major 
])Otius. Siquidem auruin mollitie (luadam vergit ad 
fluorem, at(|ue cum liqueseJt neutiquam extenditur, sed 
])ri()re spatio continetur. Et argentum vivum ex se 
Huit, et [)lumbiim facile Unit, ferrnm agre, quorum alte- 
nun ex gravissiniis metallis est, alternm ex levissimis. 
Sed illud priecipuum, quod generaliter inetalla laj)ides 
(fluida videlicet corj)ora, fragilia) pondere longe supe- 
rent.^ 

Accidit auro et argento vivo, qum ex metallis reliqiiis 
tanto sunt graviora, res niira ; nein])e ut reperiantur 
quandoque in granis et parvis portion! bus quasi a natura 
pei1c‘cta, et fere }uira ; quod nulli fere aliorum metal- 
lorum contingit, qua' neeesse liabent ut per ignejii })ur" 
gentur et coeant ; cum tamen luec duo, quorum coitio 
longe maxima est et verissima, id a natura quandoque 
abscpie ignis beneficio consequantur. 

1 In the original is not included within the parenthesis; obviously 
by mistake. 
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In inquisitione de re metallica ac de natura lapidum, 
attendatur parum quje sint ea metalla, quae sclent esse 
caeteris depressiora, et magis in profundo sita, si quae 
Imjus rei norma sit et experimentum constans ; in quo 
tamen ipso ratio liabenda est reoionis in qua fodinje 
sunt, an ipsa fuerit terra alta, an terra hiiiiiilis. Si- 
militer de lapidibus et ^emmis, crystallis, an natura 
lapidea penetret terrain tarn j)rofunde quam metallica, 
an potius in suj^erficie luereat, quod magis existimamus. 

Sul})liur, quein ])atrem metallornm esse communis 
est opinio, licet a peritioribus fere re])udiata, ant ad sul- 
phurem quendain naturalem non communeni translata, 
liabet coacervationein materia*, oinni metallo, etiam 
lapidibus et terris robiistioribus, inferiorein ; scilicet 
denariorum 2 et granorum 2 ; neque id tamen obstat 
(si ca*tera convenirent) quin cum merciirio confusinn, 
propter ejusdem exiiniam gravitatem, })ondera omnium 
inetallorum ])ro ratione temperamenti reddere posset, 
])net(*r pondus auri. 

Effieiens coition is in corporibus ad coacervationein 
non semper s}>ectatur. Nam vitrum, quod coit j>er 
ignem acrem et fortem, pra‘})onderat crvstallo, quod 
nativuin est et ediicitnr sine igne aiit evidenti calore 
(narn quod glacies sit concreta, id jK)piilai-e est) atcjue 
ipsum crystallum longe })onderosins est ^ [glacie], qiue 
nianifeste a frigore cogitur, ac tamen acpue superna- 
tat. 

Mixtura liquorum ex rationibus j>ondi*ruin solummodo 
non pendet aut procedit, siquidern s])iritiis vini cum oleo 
amygdalarum expresso non miscetur ; sed (quod quis 

1 Some word is evidently wanting in the original. Mr Montagu omits 
the parenthesis, puts a semicolon after m/ore, and inserts ea after crystallum. 
Rut I think the insertion oi' fflacic gives a better sense. 
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fortasse non putaret) supernatat oleo, quemadmotlum 
oleum supernatat aqu^e ; et tamen grano tantuui et 
dimidio (ut in Tabula eonspicitur) levior est. At idem 
spiritus vini aquaB licet graviori longc facilius miscetur ; 
utet aqua ipsa rursus facilius miscetur cum oleo vitrioli, 
quam cum oleo amygdalarum ; et tamen oleum vitrioli 
aqua est granis 18 gravius ; oleum amygdalarum v(*ro 
tantum granis 4 levins. Neque hoc accipiendum est, 
quin in corporibus pro})ortionatis ad mixturam priecijma 
sit ponderis ratio. Nam videmus vinum acjuje superna- 
tare, si coliibeatur agitatio, vtd primi casus sive descen- 
sus perturbatio ; veluti cum in vase ubi continetur aqua 
vinum superiiifunditur, sed luediante ofFa panis vel 
linteo, quod Aam ipsam casus primi frangat. Atque 
idem in aqua super oleum vitrioli cum liac industria 
infusa usu vemt, At(pie quod inagis est, licet vinum 
infundatur prius, et aqua posterius (super ottam, vel per 
pannum ut dictum est), invenit locum suum, et permeat 
per vinum, et in fundo se colligit. 

Co7itlnuath Ilistamr Qfittonis et Expaimoim Material 
hi Corpore Eodem, 

Rationed pulveruin majore cum utilitate inquiri si 
fiat collatio eorum cum corporibus ipsorum integris, 
quam si j)onerentur per st^ et simpliciter, judicavimus. 
Hoc enim modo et de corporum diversitate et de arctis- 
siinis illis natuiw integralis nexibus et vinculis judicium 
fieri et rationes iniri posse aniinnm advertimus. Intel- 
ligimus autem in rationibus pulverum, pulveres fortiter 
et maxime presses. Hoc enim facit ad a^quationem, 
nec recipit casum. 

Mercurius in corpore liabet in mensura ilia experi- 
mentali secundum quam Tabula ordinatur, denar. 19, 
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grana 9 ; sublimatus vero in pulvere liabet denar. 3, 
gran. 22. 

Plumbum in corpore denar. 12, gran. 1 dimid. In 
cerussa vero in pulvere denar. 4, gran. 8 dimid. 

Clialybs in corpore denar. 8, gran. 10. In pulvere 
prjp})arato (quali ad medicinas utimur) denar. 2, gran. 9. 

Crystallum in oori)ore denar. 2, gran. 18. In pul- 
vere denar. 1. gran. 20. 

Santalum rubeuin in corpore denar. 1, gran. 5 dimid. 
In pulvere gran. 1(> dimid. 

Lignum qiiercus in corpore gran. 19 dimid. In cin- 
ere denar. 1, gran. 2. 

Ut auteiii melius intelligantur rationes pulvcris pressi 
et non pressi, idque pro diversitate corporum, nos pon- 
dus rosarum, quod integral iter in Tabulain recipi non 
poterat, in pulvere excepimus ; illud in j[)nlvere non 
j)resso dabat gran. 7, in pulvere presso gran. 22 : sed 
idem in ligno santali rubei experti, santalum rubeum in 
pulvere non presso gran. 10, in ])ulver(‘ presso gran. IG 
dimid. dare com])erimus ; ut sit pulvis roste pulvere 
santali, si non preniantur, inulto levior, si })remantur, 
gravior. Etiam ad supplementum Tabula* prioris ra- 
tiones pulveris excepimus in aliquo ex floribus, ex 
lierbis, et ex seminibus (nam radicum dimensio cubica 
esse poterat), ad exemjdum reliquorum in siia s])ecie ; 
ac invenimus pulverem Horis rosa*, ut super! us dictum 
est, dare gran. 22, lierba* sampsuclii gran. 23, seminis 
fieniculi dulcis denar. 1, gran. 3 dimid. Etiam aliorum 
corporum, qum in Tabula recipi non poterant, pondera 
in pulveribus excepimus, ut arena* alba*. Ha*c dabat 
denar. 1, gran. 20. Salis communis, qui dat denar. 1, 
gran. 10. Sacebari, (piod dat. denar. 1, gran. 2 dimid. 
Myrrliae, quae dat denar. 1. Binioruin, qme dant denar. 
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1. Conspicere autem est in ipsa Tabula sulplmr in 
corpore dare denar. 2, gran. 2 : in oleo chymico denar. 
1, gran. 18. Vitriolum autem in corpore denar. 1, 
gran. 22 ; in oleo denar. 1, gran. 21. Viiium in corpore 
dare denar. 1, gran. 2 d. qu. in dlstillato gran. 22. 
Acetum in corpore dare denar. 1, gran. 2. d. in distil- 
lato denar. 1, gran. 1. 


Monita. 

Quando dieimus pondus in corpore, pondus in pul- 
vere, non intelligimus de eodem individuo, sed de cor- 
pore et pulvere ejiisdein speciei, intra eandein illam 
mensurarn tabularem contento. Nam si lignum quer- 
cns accipiatur, et idem lignum in individuo in cinerem 
redigatur ; et plurimum d(‘. pondere deperdit, et cinis 
ille mensurarn ligni ex inagna })arte non iinplet. 

Modus versionis corporis in })ulverem ad apertionem 
sivc exj)ansionein corporis multiim facit. Alia eiiim 
est ratio pulvoris qiii fit per simplicem coiitusionem sive 
limaturain : alia ejiis cjui ])er distillationein, ut sublimati: 
alia cjiis qiii per a(jiias fortes et erosionem vertendo 
tanquam in rufigincm : alia ejus qui j)er exustionem, ut 
cinis, calx. Itaquc ista cum ad contcmplatioiicm ad- 
liibeantur, a^quiparari niillo niodo debent. 

Nos ill singulis diutius qiiain i)ro instituti nostri 
ratione morari non ])ossumus, et taineii qum prmstare 
non licet designare juvat ; ea demum foret Tabula ex- 
acta corporuui cum suis aperturis, quae corpora singula 
cum pulveribiis suis, cum calcibus suis, cum vitrifica- 
tionibiis suis, cum dissolutionibus suis, cum distillatis 
suis conferret. 

Historiam variationis ponderuin in individuis, id est 
ejusdem corporis integri et pulverizati, ut ejusdem 
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aqiite in nive aut glacie, et solutse ejusdem,^ ovi crudi 
et cocti, ejusdem pulli vivi et mortui, et similium, ad 
liistoriam propriarn ponderuin rejicimus. 

Ohnervationes. 

In corporibus magis compactis longe arctior est com- 
pactio partium, quam iilla pulverum siiorum positionc 
aut pressiira lecjuari potest. Et quo corpora sunt gra- 
viora et solidiora, eo major differentia redundat inter 
Integra sua et aj)erturab suas, ut ratio argenti vivi crudi 
ad sublimatum in jmlvere est quintujda et ainplius ; 
rationes clialjbis et pluinbi non adscendiint ad qiiad- 
ruplain ; rationes ciystalli et santali non adscendunt ad 
duplam. 

In corporibus levioribus et porosis laxior fortasse est 
partium positura in integris quam in pulveribus pressis, 
ut in foliis siccis rosarum. Atque in hujusmodi cor- 
poribus, major intercedit differentia inter pulvcrcs suos 
presses et non j)ressos. 

Pulverum partes ita se sustentare possunt, ut pul vis 
non pressus trijdicem impleat mensuram ad ])ulverem 
pressum. 

Corpora metallica, ut sulphur, vitriolum, in olea 
(qua3 vocant) conversa, pondus eximie retinent, nec 
magnum intercedit discriincn inter olea et ipsa cor- 
pora. 

Destillata proculdubio attenuantur et pondere de- 
crescunt ; sed hoc facit vinum duplo plus quam ace- 
tum. 

Dignissima observatione est insignis ilia apertura in 


1 So in the original. A word appears to have dropped out and the punc- 
tuation to have been di^tuibed Ibicon probably \\rote ejubdeni aqum in 
mve aut glacit fixa? et solulce, ejusdein ovi ct udt at eoctl^ &c. 
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pulvere sublimati, ad corpus crudum, hoc nomine, quod 
licet tanta sit (quintu})la enim est, ut diximus) idque in 
corpore non transeunte, ut in vaporibus argenti vivi, 
sed consistente, tamen tarn parvo iiegotio rursus coit ad 
veterem sphaeram. 

Continuatio Hiatorice CoitioniH et Expansionis Matcrice 
per Spatia in Corpore eodem, 

Animalia natando palmis vel pedibus aquam dep- 
rimunt, ea ultra naturalem consistentiam depressa et 
densata resui'git, resurgens corpus grave sublevat et 
sustinot. Homines vero natandi peritiores corpus siiiim 
super a([uam ita librare possunt, ut ad tempus absque 
motu bracbiorum vel tibiarum se sustineant ; etiam 
pedibus aquam calcant erecti, et alias agilitates super 
a(|uam exercent. Avescerte aqua tiles palmipedes sunt, 
et j>edum membranis aquam apte deprimunt ; in pro- 
fundiore autem aqua facilior est natatio. 

Aves volando aorein alls verberant et condensant, aer 
vero (ut superius de aqua dictum est) ad consistentiam 
suam so restituens avem veliit. Atque aves quoque 
nonnunquam radunt iter suum cx})ansis, sed iminotis, 
alis, aut subinde alas pariim concutiendo, atque iterum 
labendo. Neqiie dishiiiiilis est ratio pennatorum et alio- 
runi volatilium. Nam muscie, et id genus, babent suas 
alarum tunicas, quibus aerem jndsant. Infirmitas au- 
tem alarum parva corporis mole sive pondere coinpensa- 
tur. Etiam in sublimi facilius feruntur alata, prjoser- 
tim qum alas babent amplitudine latiores, motu non ita 
pernices, ut ardca. Atque omnes aves, qua3 aliquanta3 
magnitudinis sunt, magis laboriose feruntur, cum ])ri- 
mum se a terra elevant, ubi scilicet necesse est aerem 
esse minus profunduin. 
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Moyiitum. 

Motus condensationis in aqua, aut acre, aut slmilibus, 
per verberationem sive impulsionem manifestus est. Is 
liujusmodi est. Aeris vel aquas partes, quanto ab impul- 
su primo sou verbere rernotiores sunt, tanto infiriniu? 
im})etuntur et tardius cediint ; quanto autom ])ro])ius, 
tanto fortius et velocius ; unde necessario fit, ut anterior 
aer celoriiis fli^iens posteriorem tardius se cxpedientein 
consequatur, at(|ue hoc modo cooant. Postquam autern 
ex ea coitione niajor prov'cnerit condensatio (piam na- 
tura patitur, corpora aqua? vel aeris, ut se aperiaiit et 
laxcnt, resiliunt et ivvertuntur. 

Ilhtoria, 

Facies aqure atque omnis fluidi ab agitatione et ])er- 
turbatione inanpialis est, idque inaMiualitate mobili et 
successiva, quonsqu(» acjua debitam I'ecuperet consisten- 
tiani, et pressura liberetur ; ut in undis iiiaris et fluvio- 
ruin, etiain postcjuam venti conciderint, et in oinni acpia 
quovis inodo turbata. 

Keqiie dubium est, quin et similis inajqualitas verse- 
tur in ventis, qui et ipbi in inorein flnetuum se volvunt ; 
iieque vel cessante jrriina violentia se subito I'ecipiunt in 
tranquillitatein ; nisi quod in iindulatione aeris non in- 
tervenit motus gravitatis, qui in aqua cum motu libera- 
tionis a pressura conjungitur. 

Lapis super aquam literaliter jactus (utjmeri ludendo 
solent) resilit, atque iterum et saq)iiis cadit, et ab a(|iia 
repercutitur. Etiam nataiites cum ex 1 (K‘o altiore in 
aquas se saitu dejiciunt, cavent sibi ne in femorum 
junctura vi aquae secentur. Denique aqua manu aut 
corpore fortiter percussa, ferube aut corporis durioris 
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instar verberat, et dolorem incutit. Atque in scaphis 
et carinis, quae vi reinoriim aguntur, aqua remis pone 
reiniges trusa et pressa, non aliter scaphain impellit, 
eainque prolabi et ernicare cogit, qiiam cum conto ad 
littus posito scapha a littore summovctur. Neque enim 
ejus rei causa pra3cipua est aqua pone pu})pim scapha 
se colligens et sca})hain in contrarium protrudens, quod 
ipsum tamen fit a pressura se laxante. 

A(ir ad evitandain pressuram omnia opera corporis 
solidi et robustl edit et imitatur, ut fit in ventis, qui 
naves agunt, arbores, domos evertunt,^ prosternunt, et 
similia. Edam non alia vi quam ipsorum anhelitu, cum 
balista cava et longa quse aeris compressionem juvet, 
jaculamur ictu nonmillo. 

Puerl ad imitationem tormcntorurn alnum cxcavant, 
et partes radicis iridis aut papyri globulati ad utrumque 
siphonis finem infarciunt, delude cum embolo ligneo 
globulum protrudeiido emittunt, globulus an tern ulterior 
emittitur cum sono et impetu, antequam ab embolo ullo 
niodo tangatur, a vi aeris inclusi et compressi. 

Aer impulsu densatus frigidior, et magis ad naturam 
aqiue appropinquans viJetur, ut cum fiabris ventum 
facimus, aut concitato gradu aercin impellendo rursus 
reflantem sentimus, aut ore contracto frigidum spirarnus, 
aut ex follibus ventum emittimus. Quinetiam sub dio 
ventis flantibus, major fit refrigeratio, quam acre quieto 
et jdacido. 

In sonorum goneratione aer densatus corporis solidi 
naturam imitatur ; nam quemadmodum inter duo cor- 
pora solida percussione sonus generatur, ita etiam inter 
corpus solidum et aluxmi densatum fit sonus, et rursus 

i So in the original. It should probably be arbores cvertunt^ doims pros- 
iernunU 
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inter acrem densatiim et alium aerem ex adverse densa- 
tum. Nam in instrumentis musicis cum cliordis mani- 
festum est, sonum non emitti ex tactu seu percussione 
inter digitum vel plectrum et cliordam, sed inter clior- 
dam et aerem. Chorda enim cum resilit, idquc motu 
celerrimo propter intentionem, aerem prime densat, 
dein percutit. Instrumenta autcrn ex spiritu, propter 
infirmiorem motum spiritus quam chorda', necessc ha- 
Lent ut forma sint cava et conclusa, ad juvandam com- 
pressionem aeris ; quod etiam in instrumentis cum 
cliordis juvamenti loco adhibetur. 

Aqua arctata et constijiata magno impetu se laxat et 
diffiindit in latera, ut latitiidinem debitam consequatur, 
ut sub arcubus pontium. Simili modo et ventus per 
angustias densatus invalescit et furit. Adversi autern 
gurgites aquarum turbines a(juarum generant vortico- 
sos, ut quoniam debita relaxatio fieri non potest, sin- 
gula) partes pressuram ex mquo tolerent. 

Aqua ex angustiis subito violenter emissa corporis 
continui, veluti fili aut virga? aut trunci, imaginem 
refert, et fit primum directa, post arcuata, deinde se 
scindit, et in guttas hinc illinc in orbem se dispertit, 
ut in fistulis sive syringis et irnpluviis. 

Est genus turbinis in paludibus non infrequens, pra?- 
sertim post foenum deraessum, aut saltern ex ea occa- 
sione se conspiciendum praabens. Iste typhon quando- 
que curnulum fijpiii in aerem sublevat, et ad teinpus 
fere unituni et non multum dispersurn eveliit, donee 
postquam ad altitudinem magnam evectum sit, fa*num 
conopei instar distendat et spargat. 

Catinum ligneum vacuum versum, et ad super fici cm 
aqua^ aequaliter apposituin, et postea sub aquam demer- 
surn, secum portat usque ad fundum vasis aerem univer- 



TH^^JOiVfKNA UNIVERSI. 


253 


sum qui antea in catino continebatur : quod si cum 
si mil i aequilibrio rursus ex aqua educatur, invenias 
aerem in non multo minus spatium quain antea imple- 
bat se recepisse, quod ex coloratione labri catini ad 
locum quo aqua adscenderat, et a quo introrsum aer se 
receperat, manifestum erit. 

In cubiculo ubi vent as flarit aperta fenestra, si non 
detur exitiis ex aliqua alia ])arte, ventus, nisi veliemens 
fuerit, non admodum sentitur, cum a corporc aeris quod 
cubiculum impleverat et sub primo flatu nonnilnl densa- 
tum fuerat, et am[)lius densari recusat, non recipiatur ; 
dato autem exitu turn demurn manifesto sentitur. 

Ad coinmodiorem moram o])erariorum qui sub aqua 
opus aliquod moliuntur et peragunt, excogitatum fuit, 
ut dolium quoddain instar alvei pararetur, ex metallo 
sive ali(|ua materia cpne fundum ])cterct, id tripode sus- 
tineretur pedibus ad labrurn dolii uffixis, qui pedes esseiit 
altitudinis minoris quam statiirie horninis. Dolium 
istud in profundum demittebatur, cum universo quern 
continebat acre, eo modo quo de catino dictum est, 
et in j)edes suos plantabatur et stabat juxta locum ubi 
opus faciendum esset. Urinatores autem, (pii iidem 
erant operarii, cum sibi I'espiratione opus esset, caput 
in cavum dolii inserebant, et rece])to acre rursus ad 
opus sc conferebant. Nos (pioque in balneo famulum 
fecimus cai)ut suum in pelvim subter aquam cum acre 
de])ressam insercre, qui ad dimidium quartju })artis bone 
sub eodem mansit, donee aerem, ex anbelitu suo tepefac- 
turn, sensum quendam sulFocationis induxisse sentirct. 

Aer exiguam aliquam contractionem non a'gre ad- 
mi ttit. Id in vesica experiri res fallax est. Nam cum 
inflatur vesica, densatur ipso flatu aer, ut aer intra vesi- 
cam densior sit epam aer communis, ideoque non mirum 
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est si ad novam condensationem sit iiieptior. Sed in 
expcrimeiito illo vulgari de catino ligiieo subter aqiiam 
depresso, cerni datur aquam siibintrantem ex extreme 
vasis nonnihil occupasse, atque aerem tantidem S2)atii 
detri men turn fecisse. 

Sed lit de proportione magis liquido constot ; globn- 
lum, vel aliud corpus solidiim et ima j)etentem, in fiiiido 
vasis posuimus, super quod catinus imponendus esset ; 
turn catiniim (metal licuni scilicet, non ligneiim, (piod 
in imo vasis stare ex sese i)osset) superimposuiinus. 
Quod si corpus illud exigiue sit magnitudinis, cum in 
concavum catini recij)itur ai’Tem contrudit, non extni- 
dit. Quod si grandioris fuerit magnitudinis quam ut 
aer libenter cedat, turn aer, inajoris ])ressurie impatiens, 
catinum ex aliqua parte elevat, et in bullis adscendit. 

Atque fieri fecimus globum cavum cx ]>lumbo lateri- 
bus non adinodum exilibus, iit vim mallei vel torciilaris 
sustinere melius posset. Globus autein ille, malleis per- 
cussus ad utrumque polum, ad planispliaTium magis et 
magis appro})inquabat. Atque sub ])rimis contusi()nil)us 
facilius cedebat, postea pro inodo condensationis, a*grius ; 
ut ad extremum mallei non multum j)roficereut ; sed 
pressorio, eoque forti, opus esset. Verum id pnece])i- 
mus, ut a pressuris aliqui dies interponcrentur, quod in 
pra‘sentia nihil attinet, sed alio sp(‘ctat. 

Aer in vasa clausa exsuctione forti extenditur sou 
dilatatur, adeo ut parte aeris sublata, reliquus a(h' tamen 
eandem mensuram impleat quam totus impleverat ; ita 
tamen ut magna contentione se restituerc et ab ilia ten- 
sura liberarc nitatur. Id videre est in ovis, qua:} a(piam 
odoratam continent et per lusum jaciuntur et frangun- 
tur, ut adspersione et odorc suavi aerem imbuant. Mo- 
dus autem est, ut parvo adinodum facto in extremo ovi 
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foraminc, ovi cibum uiiiversum exsugant, Integra testa ; 
turn vero fortiter aerem ipsum qiii subintravit cxsuctione 
forti alligant,^ et statim sub exsuctione digito foramen 
obturent, atqiie ovum lioc modo clausum subter aquam 
illam ponant, et turn demum digitum amoveant. Atir 
vero tensura ilia tortus, et se rccipcre nitens, aquam 
traliit ct introcipit, quousquc portio ilia aiiris antiquam 
recuperet consistentiam. 

Nos idem cum ovo vitreo expert! suinus, et aquam 
receptam circa octavani partem contenti reperimus ; 
tan turn scilicet acr per exsuction em erat extensus. Sed 
hoc pro violentia majore aut minore exsuctionis casum 
recij)it. Sub finem vero exsuctionis labrum ipsum tra- 
hebat. Sed pra‘terea cura nobis fiiit novi experimenti, 
nimirum ut, postquam exsiictio facta fuisset, foramen 
cera bene obturaretur, et ovum ita obturatum per diem 
integrum maneret. Id eo fecimus, ut exj)eriremur ut 
mora ilia apjietitum alh'is niinueret, ut fit in rebus con- 
sistentibus, viminibus, laminis ferreis, et similibus, (pio- 
rum motus ad se recipiendum a tensura mora elangues- 
cit ; sed comj)erimus tantiila ilia immi nihil efiectum, 
quin ovum illiul mque Ibrtiter ac simileni traheret a(|um 
quantitatem, ac si continuo ab exsuctione immissum 
essct ; adeo ut etiam foraniine illius aj)erto extra aquam 
novum aerem cum sonitu et sibilo manifesto traheret : 
sed effectum ulterioris mora* experiri ncgleximus. 

In follibus, si nullum dctur spiraculum, et subito 
folles elevciitur et aperiantur, franguntur ; scilicet cum 
attrahi non ])ossit per rostri follium angustias tanta 
aeris quantitas, qum ventrem a piano in altum subito 
surgentem implere possit, nec aiir qui adest in tan turn 
extendi ; unde sequitur follium cffractio. 

1 So m the original. 
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Ilistoria. 

Si aqua acci])latur in vitro ad inensiirani jiistani, et 
locus Usque queiii aqua adsceiideiit signet iir, et iininit- 
tatur in uquain cinis coininunis per crihrinn iiiunda- 
tus, et permittatur donee resederit ; videhis s])atiuin in 
fundo ciiiere occupatuni adsceiidere quadruplo altius, 
qiiain corpus a(]u;e siijuTficie adscenderit a loco ])riiis 
sign a to ; ita ut maiiifestuni sit, aquaiii cum (*iiiere coni- 
inistani, aut splijtram mutart* et se contraliere, aut cine- 
rem intra caA^a aqua* reci])ere, ciini nullo iimdo se ex- 
pandat j)ro ratioiie cineris recepti. Veriini si lioc in 
arena a el tenuissiina (sed neuti<|uani calcinata aut coni- 
busta ) eA'j)eriei’is, videbis a(juain surgere in superficie, 
j)ari spatio ac arena surrexerit in fundo. Existiinanius 
etiain infusiones jderasipie aquas onerart*, ne(|ue lanien 
extendere j)ro mole corporis recepti ; veruin liujus rei 
ex])erimentum omisimus. 

Monitnm, 

Motuin successionis, (piem inotum ne d(*tur A^acuuni 
aj)])ellant, nullo niodo cum iiiotii rece])tionis a teiisura 
coiifundimiis. Sunt enim duo isti inotus tempore et 
opere coiijuncti, ratione tliversi, ut in ]>ro])ria ]iist(jria 
ejus motiis j)atebit. 

Atu* per resj)irationein recej)tus exigua mora ita na- 
turani A^aporis induit, ut et speculum caligine (piadain, 
et tanquain roscida materia obducat, (.*t ffigore brumali 
circa barbam congeletur. Ilia aiitein irroratio supra 
laminani ensis lucidarn, aut adamautem, iustar nubec- 
ulcO dissi2)atur, ut corpus politum se A'eluti expurget. 

Modus processus afpia- cii‘ca ex])ansionem et contrac- 
tionein quie fiunt in cjus corpore inediante igne, liujus- 
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modi est. Aqua moclico calore lacessita vaporem pau- 
cum et rarum einittit, antequam intra corpus ejus alia 
conspiciatur mutatio; deiiide continuato et aucto calore, 
corpore tamen iiite^ro, non insurgit, nec etiani bullis 
miiiutioribus in niodiim spuin^c etfervescit, sed i)er biil- 
las majores adscendens in vaporem co])iosum sc solvit, 
cito autein evolat aqua et absuinitur. Atque vapor ille, 
si non imped iatiir, aeri se niiscet ; primuin coiisj)icuiis, 
etiam ])ost(|uani conspeetnin eftiigerit sensibilis, vel odo- 
rcm fundeiido vel etiam aerem ad tactuiii et anlielituin 
luiineelando et leniendo. Tandem \ero intra ])clagu8 
illud aeris se condit ot disperdit. Quod si priiis occur- 
rat corpus solidum (et eo innols si anpiale fuerit et 
politnnr), vapor ille se ij)se subingre<litur, et in aquam 
restitnitiir evcliidendo sive exeerneiido aerem qui ])rins 
vapori iiimiistus fuerat. Atque iniiversus ille j^rocessus 
et in decoctiono aqiuv, lit in destillatione fit manifestns. 
Sed poiTo ^ idem us va])()res qui a terra emittuutur, si 
poiiitiis a calore sol is dissipati atque edoiniti non fuerint, 
iie(]^ue ab aia'is Irigore fortasse cor])ori ipsi aeris jcipiali- 
ter coinmisti, licet corpori solido non occurrant, tamen 
a frigore et i[)•^a caloris destitutione in acpiam restitui ; 
lit in rore ves])ertino ])nesentius, in pluviis tardiiis fit. 
Ex a‘stimatione eaque diligenti statuimus, expansionern 
aeris, si ad a(piam conleratur, ad rationem centiiplain 
vicc*ciq)lam, aut circiter, accedere. 

Hlntoria JtJrporrectionis Materim in Pneumaiivis, 

PiiiAEAM vitream accepimus, qum nnciam fortasse 
unain ca])ere posset ; parvitateui autein vasis duas ob 
causas experiinento con venire existiinavimus ; unarn, 
([uod minore cum calore ad bullitionem properarct, ne 
forte calore intensiore vesica quai supcrimponenda esset 
17 
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adureretiir atcjiie exsiccaretur ; alteram, iit minorein 
portionem aeris in ea ])arte qua' acpia implenda non 
essct caperet; cum ipsiim aerem oxtensiouem per ignein 
suscipere probe cognossemus. ItiUjiie ut ilia extensio 
rationes aqua' minus disturharet, non inultiiin aeris ad- 
hiberi consultum ])utaviinus. ]*liiala autem ei’at ejiis 
figura', non qiuv colluin rectnin liaberet ^ine limbo sive 
labro (nam in liujusinodi ])luala arpiie ^a]»or eitius des- 
tillaret, et in partem eollo ])liial.e e(mjun(*tam 

ros incuinbcret et delaberc'tur), nnl f|na‘ eollum liabe- 
ret ])aululum prime adduetuni, et dcMiidf tampiain re- 
versum cum labro. llanc j»]iialam ad diinidiam, non 
am})lius (I'xistimante^ hoc etiam ad celentatem ])ulliti- 
onis conierre), aqua implevinius, at<pie jjondus acjua* 
cum ]>iiiala ij)sa e\act(‘ nota\ inuis per arentini in bilance 
immissam ; d(‘iiide vesieam a(*eepi^nu^ (pia* circit<‘r )>in- 
tam dimidiam c()ntiner<*t. Earn accepimus non vi*t('i‘em 
neqtie siccam, et ]>er Mccitat(‘m niagi^ rt'nitenUun, s<*d 
K'centern et in ol lie rein : Aesicam autem ])rimo in sui- 
flaiido probavinius an integra c?>set, ne forte f)rainina 
haberet ; po^tea ex eadem aerem oniiiem, (pioad feri 
potuit, ex])ressinuis. Etiam pniis \esieam oleo extra 
oblivimus, et olenm (pioque 1‘rieatione nonnulla recipi 
feciimis. Hoc eo ])ertinebat ut Ae^iea <dan^ior t'^set, I'jiis 
si qua erat jmrositate oleo obturatii. Hanc M'sicam circa 
os jdiiahe, oi-e pliiahe intra os vesica* r(‘cej»to, f)rtiter 
ligavinius, flo j)anim cerato, ut meliu'N jidli:er(‘scer('t et 
arctius ligaret. Sed lioc ij>suin im‘liii^ fit Into e\ liirina 
et albumine ovi facto, et cum ])apvro nii^ra ligato vt 
bene siccato, ut ex]K*rti suinus. I’nin deinnm pbialam 
suprta Carbones anhmtes in foculo collocaviinus. Aqua 
non ita multo ]>ost bullirc incejut, ac paulatini vesieain 
ex oinni parte sufHare, et fere ad riq)turain ns(|ue ex- 
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teiidere. Continuo vitrum ab igno removimus, et super 
tapetem posuimus, ne frigore vitrum disruni])eretur ; et 
statiin in summitate vesicaj foramen acu fecimus, ne 
vapor eessante calore in aquam restitutus recideret, ac 
rationes confunderet. Postea vero vesicam ipsam cum 
filo sustulimus ; lutum autem si adliibitum fucrat, ex- 
purgavimus ; turn rursiis acjuam qiup reman&erat cum 
pliiala sua j)onderaviinus ; coin])erimus autem circiter 
])onduh diiorum dena riorum ])er va])orem absumptum 
fuiss(*. Ciuic(|uid autem corporis vesicam cum sufflata 
esset impleverat, ex illo quod do aqua ]>erditum fuerat 
factum et })roductuni fiiisse cognovinius. Itaque ma- 
teria <*uni in cor]K)re a([ua‘ contracta fuisset, tantuni 
ini])l(‘bat sj)atii (juantuin jK)ndus 2 denariorum corporis 
acpue ini])lebat ; at eadem materia in corpore va])oris 
cx])ansa dimidiam j)intam ini]>lebat. Itaque secundum 
dimensionem in Tabula ex])r(‘.ssani rationes subduximus ; 
vapor acjiue ad cor])us aqiue liabere j)otest rationem octo- 
gecuplain. Vesica eo quo diximus luodo sulilata, si nul- 
lum detur sj)iraculum, sed integra ab igne removeatur, 
statim ab inflatione ilia decrescit, et subsidet, et contra- 
liitur. Vapor dum vesica turget ex foramine emissus, 
aliam fere speciem a vapore communi acjuie liabcbat, 
magis rarain et j)ers[)icuam, et erectam, nec cum acre 
tain cito se miscentem. 


Monlia, 

Ne quis putct, si major fuisset aqua‘ absumptio, tanto 
majorem vesicam imjderi potuisse ; nobis enim lioc ex- 
pertis res non successit, sed inflatio qua; lit, fere (‘on- 
fertim fit, nec gradatim. Id jjartim aduvStioni vesicae 
tribuimus qua^ facta est obstinatior nec cedebat facile, et 
erat forte porosior (hoc vero calore liuniido, ut balneo 
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MarioB, corrigi poterat) ; sed illud magis in causa esse 
putamus, quod vapor copiosior factus per successionem 
continuam, vergit ad restitution cm, et sc ipse coiidcnsat. 
Itaque nec est sequiparandus vapor iste qui in vesicam 
recipitur, vaporibus qui intra clibana ^ recipiuntur ; quia 
illi sc mutuo subsequentes ettrudentes densant, isti voro 
a vesica3 mollitie et cessione, pracsertiiu sub initiis (ut 
diximus) antequam copia restitutioiierii incitet, se ex- 
pandunt ut volunt. 

Expansio vaporis aquae ornniuo non est judicauda ex 
adspectu vaporis qui in aerem evolat ; illc eniin vapor 
statim cum acre mistus longe maximain cor])oris iiii^ti 
dimeiihionem ab acre mutuatur, nec sua stat mole. Jta- 
que amplificatur ad molem tjuam])iani alu’is in (|uem 
recipitur, ad cxempliiin parva) portionis vini rubei, ant 
alterius rei infecta* ct colorata', qiue magnam qiiantita- 
tein a([Uiie tingit. Kationes exacta* in tanta subtilitate, 
nec sine inutili et curiosa indagine liaberi j)(>ssuiit, nec 
ad id quod agitur inagno])ere juvant. Satis est, ut 
pateat ex hoc experimento, rationem vaporis ad acjuam 
non esse duplani, non decu})lain, non quadragecuplaui, 
jion rursus millecuplam, non ducentu])lam etc. Ter- 
mini enim naturarum, non gradus, in ])ra\sentia investi- 
gantur. Itaque si quis suo experimento in rationem 
istarn octogecu])lain (vel propter figurai vitri ditiiavn- 
tiam, vel propter vesicje duritiem aut inollitiein, vel 
propter caloris modum) non incidat, id rein nullius esse 
inomenti sciat. Nemo erit (existimamus) tarn iinjieri- 
tus, qui putet pneuinatica et volatilia qiue ex coi’pori- 
bus ponderosis evolant, latere in poris eorundem cor- 
porum, nec esse illam ipsam materiam qua3 ponderosa 
erat ; sed a ponderosa parte separari, cum aqua quasi 

1 Clihona in the original. I believe it ought to be dihanos. 
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tota consumatur, et ad nihilum evaporet. Pruna ar- 
dens si in hilance ponatur, et usque ad cxtinctionem 
permittatur ut sit carbo, longe levior invenietur. Me- 
talla ipsa per evolationes furnorum pondore insigniter 
inutaiitur. Itaqiie prorsus eadem materia iiumero tan- 
gibilis est et pondere dotatur, et fit pneumatica et pon- 
dus exiiit. 


Historia. 

Modus processus olei talis est ; si accipiatur oleum in 
pliiala viti’ea vulgari, ct ponatur super ignem, tardiiis 
multo bull ire iucipit, et majorem calorem ad hoc ut 
bulliat desiderat, quain aqua. Ac primo guttulae quae- 
dain aut grunula per corpus olei sparsa apparent, ad- 
scendeiitia cum crepitationc quadain ; interim nec bullse 
ill superficie luduiit, ut in aqua fit, nec corpus integrum 
mole insurgit, nec quicquam fere lialitus evolat, sed 
paulo post corpus integrum inflatur et dilatatur pro- 
portione iiotaliili, tanquam ad duplum insurgons. Turn 
demum coj)iosissimus et spissus evolat halitus : ad ilium 
halitum si flamma adinoveatur, etiani boiio spatio supra 
os pbiabe, fiainmam halitus continue) concipit, atque 
statiiu ad os phialse descendit, atque ibi se figit, et per- 
petuo ardet. Quod si etiam majorem in modum cale- 
factuin fuerit oleum, ad extremum halitus ille extra 
vitruin flammans, absque flamma aut corpore aliquo 
ignito adinoto, prorsus se ipse inflainmat et expaiisi- 
onein flaminm induit. 


Monitum, 

Videndum est ut pliiala sit oris angustioris, ut fumos 
constringat, ne aeri se statim ac largiter miscentes na- 
turain iiiflammabilem deponaiit. 
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Hutoria, 

Modus processus spiritus vini tails cst. Illc mino- 
re multo calorc excitatur ^ et ccierius ad expansioiioin 
se comparat, eaniqiie j)ra;stat, qiiaiii aqua. Ebullit 
autem niagnis utique biillis, absque sj)uma aut etiam 
totius corporis elevatione ; vapor autem ejus diiiu con- 
fertus est, in bona ab ore vitri distantia flamina ad- 
inota flammam coiioipit, non tarn lucidain certe et bene 
coinpaetain quam oleum, sed tenuem et jejunain, eauai- 
learn quoque et fere jjcrspiciiam. Inflaimnatus autem 
fertur ad os vitri, ubi })abuli muiris copiosi datur sub- 
ministratio, queinadinoduin et oleum. Verum tamen 
si inllaininetur vapor in j)arte ab ore vitri nonniliil de- 
fleetente in obliquum, fit inflammatio in acre peiisilis, 
undulata, aut arcuata, imagiiunn vaporis secuta, et pro- 
culdubio loiigius ipsiirn eoinitatura, si vapor ille con- 
stipatus maneret, nec cum alb'e se confunderet. Atque 
corpus ipsum spiritus vini, nullo pr^ecedente va})ore 
notabili, flamma admota et parum imrnorante, in Ham- 
mam ejusque ex[)ansionem inutatur, eo citius et facilins, 
quo spiritus latius dittusus sit et minorem occupet alti- 
tudineni. Quod si spiritus vini in eavo palma; maims 
ponatur, et candela aecensa inter digitos juxta palinam 
collocetur (ut pueri cum pulvere resime ludere solent), 
et spiritus ille leviter projiciatur, et prorsum non sur- 
sum directo ; ardet corpus ijisuin in acre, et acceiisum 
interdum descendit recta ; interduin nubeculam in acre 
volitantein explicat, qiue tameii i[)sa ad descensum ver- 
git ; interduin ad tecti fastigium, vel latera, vel pavi- 
mentum, utique inflarnmatum, adhmrescit et ardet, et 
sensim extinguitur. 

1 txciialus in the original. 



PIIJSNOMENA UNIVERSI. 


2G3 


Habent auteiu acetuin, agresta, vinum, lac, atque alii 
liquores simplices (ex vegetabilibus et aniiiiaiitibus, 
dice), iiam de mineral ibus seor&iin inemorabinius) suos 
expansionum modes, atque in iis notabiles nonnullas 
differentias, quas hoc loco referre supervacuum visum 
est. Versantur autem iste dittereiitije in illis naturis, 
quas in processibus aejiue et olei et spiritus vini notav- 
iraus ; gradu neinjje caloris ; et uiodo expansionis, qua? 
tri])lex est ; vel toto corpore, vel spuma, vel buHis ina- 
joribus. Nam j)inguia fere toto corpore ; succi im~ 
maturi, ut agresta, bull is ina joribus ; succi eifueti, ut 
acetum, ininoribus, adscendunt. Etiani coiiirreiiatio 
spiritus situ differt. Nam in vini bullitione bullae circa 
medium, in aceto circa latera, se congregare in ebul- 
litione ])rimo incipiiint ; (juod etiain in vino niaturo, et 
forti, et vapido riiiMis aut fugieiite, cum infiinduntur, 
fieri solet. 

Oinnes autem liijuores, etiam oleum ijisum, antequam 
bullire incijiiunt, paucas et raras semibullas circa latera 
vasis jaciunt. Atque illud etiam omnibus liquoribus 
commune t‘st, ut parva (piantitate citius bulliaiit et ab- 
suinaiitur, quam uiagna. 

Monituin, 

Liquores manifeste compositos, ad liistoriam expan- 
sionis et coitionis materke mediante igne, baud idoneos 
aut projH’ios existimaviinus, quia seiiarationibus et mis- 
turis siiis rationes siinplicis expansionis et coitionis dis- 
turbaiit et confundunt. Itaque illos ad propriam his- 
torian! separationis et inistune ablegavimus. 

Historia, 

Spiritus vini in experimento positus cum pileo illo 
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tensibili (quern cum dc aqua loqueremur dcscripsimus) 
hujusmodi sortitus cst expansioncm. Comperimus pon- 
dus 6 denariorum consumptum et in vaporem sol u turn, 
vesicain graiidem qiue 8 pintas capere posset, explevisse 
et fortiter inflasse ; quaj vesica deciiplo-sextuplo erat 
major quam vesica ilia qua ad aqiiani iisi sumus, quoG 
dimidiaiii pintam tantum recipiebat. Sed in ex})eri- 
mento aquse ponderis solummodo 2 denariorum facta 
erat consuinj)tio ; qiue tertia tantum pars est denario- 
rum sex. Ita supputatis ration i bus, cxpansio vaporis 
spiritus vini ad expansionem vaporis acpia^ quintuplam 
rationem habet, et ainplius. Neque tamen obstabat 
imniensa ista cxpansio, quin, vase ab igne reinoto, cor- 
pus ad se restituenduin properaret, vesica continuo flac- 
cesceiite,^ et se iiisigniter contraliente. Atque ex hoc 
experimento corporis flamina* expansionem mstiinare 
ca‘piinus, coiijectura non admodum firma, et tamen 
probabili. Cum enim vaj>or spiritus vini res sit tain 
intlammabilis, atque ad iiaturam fiamiiue tain prope 
accedat, judicavimus rationes va]>oris sjaritus vini ad 
flammam, cum ratioiiibus va})oris aquiu ad aerem 
convenire. Quales enim sc ostendunt rationes rudi- 
meiitoruni, sive corporuin imj)erfectoruni et migrantiiini 
(vaporum scilicet^, tales etiam evadere cor])oruni j)er- 
fectorum et statariorum (flainma^. scilicet et aerisj con- 
sentaneum est. Ex quo sequctur, flammam aerem 
raritate sive expansioiie materhe quintuple et ainplius 
superare. Tanto enim se invicem su])erant vapores sui, 
ut dictum est ; flamma vcro i]>sa ad j)roprium va])orein, 
non impurum sed suimne j)ra‘j>aratuiii, sesquialteram 
rationem habere potest, ut atuxun item ad vaporem aqum 
summe prajparatiiin habere posuimus. 

1 Jlavescente in the original. 
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Nequc hsDC multum discrepant ab iis quae visa obiter 
percipiuntur, et farniliariter occurrunt. Nam si cande- 
1am ceream accensam flatu extinguas, et fili illius fumei 
qui adscendit (in ima parte antcqiiam dispergatur) 
dimensionem animadvertas ; et candelam prope flam- 
mam adinoveas, et rursus portionein flammje qiifc primo 
allabitur contempleris ; earn fiimi magnitudinem non 
miilto plus quam diqdo cxcedere judicabis ; et tamen 
ille fumus impurior est et pressior. Quod si pulveris 
torrnentarii corporis dimensionem diligenter notes, aut 
ad meliorem conjectiiram in situla metiaris, atque rur- 
sus, postquam flammam corripuerit, dimensionem flam- 
ma^ Slue advertas ; flammam corpus (quomodo liujus- 
modi res subito intuitu coinpreliendi possit) mille vicibus 
superare, non admodum negabis. Atque linjusmodi 
qiu'edam pro])ortio flammam ad nitrum, ex iis qua) prius 
posuimus, debetur. Verum de his, cum ad observa- 
tiones nostras super banc liistoriain ventum erit, clarius 
explicabimus. 

Aerem ijisum ex])andi et coutralii ex calore et fri- 
gore, ill veiitosis quibus iituntur medici ad attract! onem 
luculeiiter videmus. llhe enim super flamma calefactce 
et continuo ad carncm ajiplieatm, carnem trahunt, con- 
tralieiite se et restituente ])aulatiin aero. Atque hoc 
operator ex sese, licet stuppa immissa atque inflammata 
non fuerit, qua ad vcheinentiorem attractioncm uti so- 
lent. Quinetiam si spongia frigida infusa veiitosis super- 
imponatur exterius, tan to magis se coiitrahit aer virtu te 
frigoris, et fortior fit attractio. 

Salinum argenteum, quale forma campanili viilgatis- 
sima ad inensm usuni adhibenius, in lavacro aut patera 
aqua plena collocavimus, aerem de})ressum secum una 
ad vasis fuiidum vehens. Turn prunas ardentes duas 
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aut tres in concavo illo parvo quod salem excipere solet 
posuimus, atqiie igneni a flatu excitavimus. Eveiiit 
autem non multo post, iit aer per calorem rarefaetus, 
et aiitiquse spliairai impatiens, salini fuiidum ex ala^iio 
latere elevaret, et in bullis adscenderet. 

Hero describit altaris fabricam, co artificio, ut super- 
imposito liolocausto et iiicenso, siibito aqua decideret, 
quae igriem extingueret. Id non aliam posccbat indus- 
triam, quam ut sub altare loco cavo et clause aer re- 
ciperetur, qui nullum alium (cum ab igne exteiideretur) 
inveniret exitnm, nisi qua aquam in canali ad hoc })a- 
ratam impelleret et extruderet. Erant etiam Ibitavi 
quidam nu[)er apud nos, cpii organuin quoddam musi- 
cum confeceraiit, quod radiis solis percussum synipho- 
niam quandam edebat. Id ab aeris tepefiicti extensione, 
qua' princi[)iuni motus dare ])otuit, factum fuisse veri- 
simile est ; cum certum sit aerem, vel exigui admodum 
caloris contactu lacessitum, ex])ansioneni statirn inollri. 

Venun ad inagls accuratani expaiisionis alnis notl- 
tiam, ad vesicam illam sensibilem \ersi, vitrum acce])i- 
mus vacuum (scilicet acre solo iinpletuin) ; vi ])ilenni 
ilium ex vesica (de quo jam antea locuti siimus) im- 
posuimus. Vitro autem super ignem imposito, celerius 
et minore calore se extendebat aer, quam aqua aut 
spiritus villi; sed expansione non admodum ampla. 
Hanc enim proportionem ferebat ; si vesica ex semisse 
minoris contenti erat quam vitrum ipsum, aer illam 
fbrtiter sane et plene inflabat ; ad niajorem cxpansio- 
nem non facile adscendebat ; forainiiie autem in sum- 
mi tate vesica', dum inflarctur, facto, nullum exibat 
corjius visibile. 
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Tins tract, puLliblicd by Griiter in 1653, must Lave 
been written about 1612. This follows from what is 
said of the new star in Cy^i^nus,^ which was first ob- 
served in 1600. It is therefore intermediate in date 
between iho, Advance n tent of Learning and the Le Aug- 
oneyitls ; and though on a larger scale than either, it is 
to be referred to the same division of Bacon’s writings. 
The design of all three is the same, namely, a survey 
of the existing state of knowledge. The commenda- 
tion of learning which forms the first book of the other 
two works being in this one omitted, it commences 
with the tripartite division of knowledge wdiich Bacon 
founded on the corresponding division of the faculties 
of man — memory, imagination, and reason. History, 
which corresponds to memory, is here as in the De 
Augmentis ])rimarily divided into natural and civil, 
whereas in the Advancement the primary division of his- 
tory is quadripartite, literary and ecclesiastical history 
being made co-ordinate wdtli civil history, instead of 
being as here subordinated to it. 

1 Stella nova in pectore Cygni . . jam pei duodecmi aniios integros 
duravit. 
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The divisions of natural history are then stated, and 
are tlie same as in the De Augmentis ; and the remain- 
der of the tract relates to one of these divisions, namely 
the history of things celestial, or in other words to as- 
tronomy. The jjrohlems whicli it should consider, and 
the manner in which tliey ought to be solved, are 
treated of at some length ; but even with respect to 
astronomy much which it is pro])osed to do is left un- 
done, the whole tract being merely a fragment. 

Bacon has nowhere else spoken so largely of astron- 
omy ; the reason of which apparently is, that he was 
writing just after Galileo's discoveries liad been made 
known in the Sydereui^ })ublislied in Kill ; a 

circumstance wliich makes the Descriptio Glohi Intel-- 
leetindis one of tlic most interesting of his minor writ- 
ings. The oracles of his mind were in this cast* evoked 
by the contemjdation, not of old errors, but of new 
truths. 

Tlie Thema Cecily whicli contains a provisional state- 
ment of his own astronomical opinions, is iimnediately 
connected with the astronomical ])art of the iJei^criptlo 
Glohi Intellect ualis. Idiey are clearly of the same date, 
and form in reality but one work. 

In the Dc Augnicntia Bacon has expressed the same 
general views on the subject of astronomy as in these 
tracts ; and they are in truth views which it was nat- 
ural for a man not well versed in the phenomena of 
the science to entertain and to promulgate. What had 
been done by the old astronomers seemed to him full of 
useless subtleties and merely mathematical conceptions ; 
men therefore were to be exhorted to cast all these 
aside, and to study the phenomena of the heavens inde- 
pendently of arbitrary hypotheses. Let us first obtain 
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an accurate knowledge of the phenomena, and then 
begin to search out their real causes. Orbs, eccentrics, 
and epi(‘Ycles must not stand between the astronomer 
and the facts with which lie has to deal. In this lan- 
guage, which had been held by others, there is some- 
thing not wholly untrue ; yet the counsel which it 
contains would, if it could have been followed, have 
put an end to the progress of astronomical science. Let 
us obtain an accurate knowledge of the phenomena — 
this no doubt is necessary, but then how is it to be 
done ? To say that instead of trying to resolve the 
motion of the planets into a combination of elementary 
circular motions, wo ought to be content to save the 
apj)earaiices by means of spirals, is to no purpose unless 
we are prepared to give an accurate definition of the 
kind of spiral we mean. Failing this, a statement tliat 
the apparent ])atli of a planet Is a spiral or irregular 
line along whicli it moves with varying velocity, is 
much too vague to be of any scientific value whatever; 
and if \^c seek to give precision to thivS statement, we 
find ourselves led back again into tlie region of matlie- 
matical concc])tions, or, if the ])hrasc be ])referred, of 
mathematical liy])otheses. The distinction between 
what is real and wliat is only aj)parent lies at the root 
of all astronomy ; and it is in vain to seek for a pliysical 
cause of that which has only a phenomenal existence, 
as for instance of the stations and regressions of the 
jdanets. Thus in two points of view, astronomy must 
of necessity einjdoy mathematical hypotheses, firstly in 
order to the distinct conception of the phenomena, and 
secondly in order to be able to state the problems which 
a higher science is afterwards to solve. If the hy])oth- 
escs employed are ina])pro2>riate, as in the systems of 
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Ptolemy or Tycho Brahe, they may nevertheless have 
done good service in making it possible to conceive the 
phenomena, and moreover may serve to suggest the 
truer views by which they are to be replaced. Almost 
any hypothesis is better than none, citius enim,” as 
Bacon has elsewhere said, “ emcrgit veritas ex errore 
quam ex confusione,” The wrong hypotheses doubtless 
lead to premature s})eculation touching physical causes ; 
but this is a mischief which in course of time tends to 
correct itself, as we see in the Ptolemaic system, of 
which the overthrow was in good measure due to the 
cumbrous inachincry of solid orbs Avhich had been con- 
structed to explain the motions mechanically. It came 
to be seen that even if this system could save the jdie- 
noineiia, it was unable to give a basis on wliicli a just 
explanation of their causes could be founded. 

I have said that almost any hypothesis is better than 
none. But the truth is that as soon as men begin to 
speculate at all an hypothesis of some kind or other is a 
matter of necessity. On merely historical grounds and 
apart from any consideration of the relation hetween 
facts and ideas, questions might be pro})ounded to a 
writer who w'as trying to deserihe tlie phenomena of 
the heavens without introducing any portion of theory, 
to which he would not find it easy to give clear an- 
swers. Thus we know that one of the })hilosoj>hers of 
antiquity affirmed that the sun is new every day; — are 
yon prepared, wc might ask, to set aside tlie authority 
of Heraclitus, and to maintain your theory in o]){)osi- 
tion to his ? If you affirm that the sun wliicli set last 
night is the same as that which rose this morning, you 
are no longer a describer of jdienomena, but, like those 
whom you condemn, a dealer in hypotheses. 
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However this difficulty is got over, you wdll at any 
rate not venture to confound Hesperus and the morning 
star. It is true tliat one of the great teachers of Greece 
long since asserted that they are the same; but tlie 
speculative fancies of Pythagoras must be rejected not 
less than those of Ptolemy or Regiomontanus. 

We find that Bacon, both in the De^ Augmentl^ and 
in the following tract, speaks of the constructions of 
astronomy as purely hypothetical. In this he agrees 
with many other writers. It was a common opinion 
that these constructions had no foundation in reality, 
but were merely employed as the basis of mathematical 
calculations. They served to r(‘])resent the jdienomena, 
and that was all. This view, which has not been with- 
out influence on the histoiy of astronomy, inasmuch as 
it made tlie transition from one }iy})ot]iesis to another 
more easy than it would have been if either had been 
stated as of absolute ti’iith, connected itself with a cir- 
cumstance not unfrequently overlooked. The struggle 
between the peripatetic philosophers and the followers 
of C\)]>ernicus has caused an earlier struggle of the same 
kind to be forgotten. The Ptolemaic, system is in real- 
ity not much more in accordance with the ])hilosophy 
of Aristotle than the Copern ican ; and therefore, while 
the authority of Aristotle was unshaken, it could only 
be accepted, if accei)ted at all, as a means of represent- 
ing the ])henomena. The motions of the several orbs 
of heaven must, if our astronomy is to accord with 
Aristotle, be absolutely simple and concentric. On 
these conditions only can the incorru])tibility of the 
heavens be secured. Consequently eccentrics and epi- 
cycles must be altogether rejected ; and as the Ptole- 
maic system necessarily employs them, it follows that 
18 


VOL. VII. 
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tins system is only of value as a convenient way of ox- 
proNsing tlie result of observation. Such Uiis the view 
of those who, while they adopted Aristotle’s prinei]>les, 
were aware that the astronomical system with which 
he was satisfied, and of which he has given an account 
in the twelfth book of the Mctaplif/i^Lcs^ Avas AAdiolIy in- 
adequate as a representation of the jdieiioniena. Hut 
his more strenuous adherents AA'ent further, and f(»lj(>ued 
Averroes in speaking A\dth much conteiiij^t of Iholeiny 
and of his system ; an excess of* zeal uliieli ^Mehiiic- 
tlion, in the spirit of conciliation AAdiicli belongs to his 
gentle natui'e, lias quietly eondemiu‘d.^ 

Out of* this antinomy, if* tin* word may he so used, 
s])rang several atteinj>ts to rt'phuu* the Ptolemaie system 
by a construction Avhich sjjoidd he in juv'ordancc* both 
with the })henoiiiena and with Ai’istotle. ( )f‘ these the 
best knoun is tlu* 1 lomoeentrica of* Fi'acastorlus. As 
the name imjdies, all the orbs ha\e on this hypothesis 
tlie same centre, and of* these hoinoceiitrie orbs lie em- 
})loys seveiity-s(‘ven. But a fatal ohjection to this aud 
all similar attemjits is that they cau give no c*\planiition 
of changes in a])j)arent distance. Fraeastoriiis trit's to 
sot aside this olqection hy ass(‘rting that althoiiirh the 
distance of sonn* of tlie lieaMmU hodic'^ from the (‘arth 
may seem to A^ary, yet it never does so in n‘alit\, the 
ajiparent A'ariation lieiiig caused b\' the A^arving iiuHliuui 
through Avhich tliey are seen. 

Though tliis exjdaiiation is aaIioIIa iinsatisf'actorv, the 
Avish to get ritl of eccentrics and ejiicAcles Avas snffi- 
cientlv strong to A\in for hracastorius a much more 
fcivouiahlc reccjitioii than his coin])lex and imjx'rfect 
hypotliesis deserved. He Avas sjioken of as a man who 

1 Sl*(* Iiiitia 1’1 i\sk;v 
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liad succeeded in overcoming the divorce which had so 
long se})arated astronomy from })hilosopliy.^ 

Of the similar attem})t made by D'Amico I know 
no more than what is mentioned by Spiriti in his 
Scrhtorl Cozentuu. 

The Ptolemaic system b(‘ing tlms treated as a mere 
hypothesis by the followers of Aristotle, for of course 
the astronomers who accepted Purbach’s theory of solid 
orbs must have regarded it as a reality, it was natural 
that Bacon should have thought that what we now call 
physical astronomy, that is the causal explanation of 
the i)henoTnena, ought to he studied independently of 
this system. Whatever it had accom])Iished might be 
as well done without it. S|)irals and dragons would be 
found sutHcient to represent the plumoinena, if the [)er- 
verse lo^e of simi)licity which had led the mathemati- 
cians to contine themselves to circles and combinations 
of circles was once got rid of. (lalileo’s view of this 
matter is ho w’ ever undoubtedly the true one, Le linee 
irnjgolari son quelle die, non avendo determiiiazion ve- 
runa sono infinite e casuali, e })ercib indefinibili, ne di 
esse si puo in coiibeguen/a diniostrar proprieta alcuna, 
lie in somina saperne nulla ; sicche il voler dire, il tale 
aceidentc* accade iiierce di una liiiea irregolare, e il 
inedesiino die dire io non so perebe ei si accagia.”^ 
Bacon wan not tlie first who proj)Osed to sw^eep away 
from astronomy the inathematical constructions hy 
which it s(‘cined to be encumbered. We find in Lu- 
cretius nearly the same view^s as those of Bacon. The 

1 St*c> Flammius [Carmin lil> ii. f -‘10 LiUtf XnoL Piriteinl 
It IS remarkabh^ tli.-it Dclambre declares that he cannot see "wdiv Kraeasto- 
ims should have thouf^ht Ins own system better Ilian the old one. The 
reason is |>erfe<'tly obvious it we considei the iiiattei iii connection with the 
history of iihilosophy. 

2 Saggiatore, ii. p. 187. 
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astronomers, Bacon often says, insist on cxj)laining tlie 
retardation of the inferior orbs by giving tliem a proj)er 
motion of their own, opposite to tliat wliich they derive 
from the starry heaven : surely it would be simjder to 
say that all the orbs move in the same direction with 
unequal velocities ; the inequality de])ending on their 
remoteness from the prime mover. 

Compare with this the following lines of Lucretius: — 

“ Quanto qujrque suit tt'rram sidura propter, 

Tanto posse minus cum cadi tuibine foiri 
Evanescere ciiim rapidas illius, et aereis 
Imminui subtor, viieis, ideoque ndmqui 
Paullatim soleni cum poslenoribu’ si^^nis, 

Inferior multum quum sit qiiani fervidii signa* 

Et magis hoc lunam , ” &c i 

But it was probably not from Lucretius that Bacon de- 
rived this way of considering the matter. For Telesius, 
whom Bacon esteemed the best of the novelists,” and 
whose pastoral philosophy, as he has not un]iai)])ily 
called it, was contented with vague s])eculations as to 
the causes of phenomena 'without any accurate knowl- 
edge of their details, had suggested to his followers that 
it was nowise necessary to resolve the motion of the snn 
into the motion of the starry heaven and the motion of 
his own orb, and that on the contrary this composition 
of motions is unintelligible. You may see, he affirms, 
with your own eyes the way in which the sun, moving 
with one motion only, advances continually Irom east 
to west, and alternately towards tlie iiortli and south ; all 
that is necessary is to admit that the poles on wliicli he 
revolves arc not constantly at the same distance from 
the poles of lieaveii, but on the contrary are always 
receding from or advancing towards them/^ 

Amongst those who called theinsc*lves Telcsians the 
^ Lucret v. 622. 2 Telesius, De Rer. Nat. iv. 25. 
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view here suggested received a fuller development ; they 
adopted the doctrine of Alpetragius, a Latin translation 
of whose Theorica Planetarum was published at Venice 
in 15J11. Alpetragius professes that he found the com- 
plic*ation of the Ptolemaic system intolerable, and that 
the foundation of his own is much simpler. “ Apparet 
sensu quod (juilibet planeta revolvitur singulo die super 
circulis sequidistantibus ab jcquinoctiali ; attamen diu- 
turnitate tem})oris et revolutione planetic multis revolu- 
tionibus ex j)eriodis diiirnis, videtur ille })laneta moveri 
a puncto in quo visus est primiim jequinoctialis et re- 
s})ectu motus similis ei })osti)oni in longitudine et decli- 
njire a suo primo loco in latitudine,” of which the reason 
is that it does not really revolve in circles parallel to 
the e(]uator, “ sed est revolutio girativa dicta laulabina 
ex declinatione planetar a loco suo in latitudine.’’ ^ Of 
this the reason is twofold : the planet's orb moves more 
slowly than the ])riine mover in consequence of its es- 
sential inferiority, an inferiority which increases in the 
case of different planets with their nearness to the 
earth ; and its poles revolve on two small circles par- 
allel to the ecjuator. Alpetragius goes on to apply 
these hypotlieses to each of the planets. It is needless 
to point out of how little value his speculations neces- 
sarily are. Such as tliey are liowever, tlie Telesians, 
as we learn from Tassoni,^ were content to accept them. 
Of the astronomical writings of the Telesiaris I have 
not been able to find any account. None of those who 
are mentioned by Sj)iriti aj)j)ear to have published any- 
thing on the subject. However this may be, the au- 
thority of Tassoni is sufficient to show that the school 
of Telesius rejected the Ptolemaic system and especially 
the notion that the planets &c. have a proper motion 
1 Alpetragius, fo. 14. v. 2 Pensien diversi, ii. 4. (Venice, 1636.) 
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from west to east ; and that their views are there- 
fore in accordance witli those wliich Bacon propounds 
in the Thema Coeli^ so far at least as relates to the gen- 
eral conception of the planetary motions. 

Patricias, on whom tlie influence of Telesius is man- 
ifest, and who furnished Bacon with many of the facts 
contained in the following treatises, also n'jected, and 
more contemptuously than Telesius, the common astro- 
nomical hypothc'ses. The planetary motions, their 
stations and regressions arc', he says, ex]>lained by as- 
tronomers by the help of epicycles and eccentrics ; but 
we ascribe them to the natures and s])irits of the plan- 
ets, and in a higher degree to their souls and minds. 
Of this idle talk Gilbert remarks that it destroys the 
study of astronomy. (^uid autern,” he observes, 
“ turn postea vSj)ectabit otiosus incassum philosophus, 
opinione sufi satiatus, crelum sine usu sine motuum 
prawidentia: ita nullius usus erit ilia seientia.” ^ But 
Patricius’s opinions on astronomy could clearly not be 
of much value, seeing that he was sufficiently ignorant 
to blame astronomers for not taking into account the 
distance of the place where their observations are niad(% 
from the centre of the earth ; and sjieaks of this omis- 
sion as “ a most evident fallacy : ” a remark which 
proves that he had either never heard of the correction 
for parallax, or having heard of it was unable to under- 
stand its nature. 

From him, however, Bacon derived some of the most 
remarkable statements in the Descriptio Globi Intcllec- 
tualis ; particularly the incredible account of the muta- 
tions which Venus underwent in 157 S. That, setting 
aside Patricius’s loose way of speaking, the real phe- 
nomenon was simply that Venus was visible before sun- 
1 Physiol. Nov. ii. 9. 
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set, is probably the safest explanation of the whole 
story ; of which I have found no mention elsewhere. 
Thus much however is certain, that there could have 
been no such ]jeculiarity in her appearance as to sug- 
gest to well-informed persons the notion that she had 
undergone any real cliange, since in the controversy 
whether there were any evidence of corruption or gen- 
eiation in the heavens a fact like this could not have 
been ])assed over. 

Of the discoveries announced by Galileo in the 
dercm Nanciua Bacon does not speak at much length, 
though it is difficult not to believe that he was led to 
say so much of astronomical theories by the interest 
which these discoveries must have excited when they 
were first made known. The discovery of Jupiter's 
satellites, the resolution into stars of the nebula Prae- 
sepe, and the irregularities in the moon’s surface, are all 
mentioned in the following tract ; but, as I have said, 
somewhat briefly.^ 

It is remarkable that neither in the following tracts 
nor in his subseejuent writings has Bacon mentioned 
the discoveries ol* Kei>ler. Tlie treatise De Stelld Mar-^ 
tin was published in 1609, and became known in Eng- 
land at least as early as 1610. Harriot, it appears from 
Professor Rigaud's account of his pa])ers, was then in 
correspondence with him, and repeated his calculations. 

1 The* which these discuvoiie*s excited must have been very 

great, bur William Lower writes to Harriot, “I gave your letter a double 
welcome, both because it came from you and contained news of that 
stiangc nature . . . Methinks my diligent Galileos hath done more in 

his threefold discovery than Magcliaiie in opening the straits to the South 
Sea, or the Dutehmen that were eaten by bears in Nova Zeiiihla ” The 
news had just reached him. His date is “ the longest day of 1610.” It 
had taken rather more than three months to travel from Italy to Wales. — 
Professor Jttgaud's Supijkmtnt^ &c., p. 26. 
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That Bacon was acquainted with liis writings we can 
hardly believe ; they hear so directly on the (juestions 
which he has discussed that he could scarcely have 
neglected to notice them, had he known them evc‘n hy 
report. In the very first l>age of Kepler's gj’eat work 
we find a quotation from Peter Ramus, declaiing tliat 
he would resign his ])rofessorship in favour of an\ one 
who should produce an astronomy without hypotlieses. 
To this Kepler subjoins an apostrophe to Ramus, tell- 
ing him that it is Avell that death had relitwed him of 
the necessity of redeeming his pledge, and vindicating 
Co])ernicus from the charge of liaving exjdained the 
phenomena of astronomy by unreal hypotheses, d'he 
same subject is resumed in the preface, and elsewhere 
throughout the book. Again, in anotlier ])oint of view, 
it makes Bacon's com])hiints that jistronomers cling sii- 
})erstitiously to perfect circles aj)pear somewliat out of 
date, to find that before the time at whicli lie wrot(* tlie 
man wlio confessedly both by his genius and his official 
position stood at the head of the astronomers of Europe 
and, so to speak, reiirosented them, had succeeded in 
saving tlH^ jdieiiomena more accurately than liad been 
done before, by means of ellijises. A great change bad 
just taken place ; two most remarkable laws, tlie foun- 
dations of modern physical astronomy, had just been 
]>rop(mnded, namely the law of elliptic motion, and 
that of the equable descrij>tion of areas ; and tlie whole 
state of the questioji with resjiect to the trutli or false- 
liood of the Cojierniean system was thus changed. In 
truth this system was inextricably connected not only 
with Kejder’s results, but with liis method. In his 
dedication to the Emperor he says, “ Locum (that is, 
the place of Mars) indagine ciiixi, curribus inagnie 
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Matris Telliiris in {2:yrum circumactis.” He means by 
tliis that he used observations of Mars made when in 
the same point of his orbit, the earth being at tlie time 
of tlje ditferent observations in different j)oints of liers. 
The same idea of* the; connexion of tlu* Oopernican liy- 
pothesis with Kepler’s method, is expressed in one of 
the complimentary stanzas prefixed to the book : — 

Koploms tcMiiuuni oppuj^nat •.iliuiinus. 

IK* stalls qium'Te teria volat. 

In one of Kepler’s letters to David Fabricius, noth- 
ing can be more decided than his r(‘j(*ction of the notion 
that all motions of the heavenly bodies are in perf‘ect 
circles. “Quod ais non dubiiini (piin omnes motus fiant 
])er circulum j)erfectuni, si do compositis (id est de re- 
alibus) lofjueris, fiilsmn : fiunt enim C^)}K‘rnico, iit dixi, 
])er orbitam ad latera circiili excedentem, Ptolema3o et 
Braheo insnper ])er sjaras. Sin antem loqneris de coin- 
ponontibus, de fictis igitur hoc est de nullis loqneris. 
Nihil enini in c<elo cirenmit ])neter ipsuin corpus ])la- 
netae, nulliis orbis, nullus ejacyclus : quod Braheaiun 
Astronomic initiatus ignorare non potes.” And it is 
interestinc: to observe how clearlv he distinguishes be- 
tween the real motions and the conq)onent elements 
into which they may be resolved. 

Until the language of* modern analysis had enabled 
us to express the nature and pro]>erties of curves merely 
quail titively, without reference to genesis or construc- 
tion, it was difficult to attain to a clear way of thinking 
as to the relation which astronomical hypotheses bear 
to reality. In order to define the motion which actu- 
ally takes place, it was necessary to refer to sim])ler 
motions which have only an abstract or ideal existence. 
But then it was asked, how can the result be real if the 
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elements are not so? In this point of view the uni)ictn- 
resqiieness of syinholical language, though it has led to 
other inconveniences, has delivcTed us from a great 
deal of confused thinking. If Poinsot’s illustration of 
the motion of a rigid body by means of a central ellip- 
soid rolling on a fixed jdane, had been i)roj)osed at the 
be ginning of the seventeenth century, most j)eo]>le ^\ou]d 
have said that the hypothesis was absurd, though it 
might corres])ond to the jdienomena. 

To take the matter more generally, it must be re- 
niember(‘d that positive* truth or liils(*lio(>d belongs only 
to the region of the actual and individuated. To say 
that two and three make fi\e is not to dewy that four 
and one do so too, although if I assert that of five 
houses, first three were built and thc‘n two add(*d, I 
contradict the assertion that four were built at first 
and that only one is of later date. Not merely in the 
relation between cinematical or formal and ]>hysi(*al 
astronomy, but generally, the question wh(*ther an 
hypothesis be true or false does not arise unless it is 
presented as a causal exj)lanation. Thus when Bero- 
sus taught that one half of the moon is luminous, and 
that her phases arise from this half b(*ing always turned 
towai'ds the sun in virtue of their mutual sym})athy, 
both being ])riglit, tin* exjdanation is unexee])tional)fe, 
exce])t so far as relates to the efficient cause. One 
half of the moon always is bright; and always is turiu'd 
to the sun ; iind this Berosus saw as clearly as v e do. 
It is in this way that false hypotheses are transformed 
into tiue ones, not by the transformation of anything 
false into truth, but by the severance of the causal or 
real element from that which is neither true nor fiilse, 
namely the abstract conce])tion. But the interest 
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of tlic subject has led me to dwell on it at too much 
lenoth. 

It is cin-ious to observe that in the interval between 
tlu‘ composition of the following tracts and that of the 
De Au(jninitis Bacon’s leaning against the C^opernican 
systtan became more (h'cided, though in the same inter- 
val th(‘ system had received an accession of strength, 
of which doubtless he was not aware, in the discovery 
of Kepler's third la\^^^ This law, connecting as it does 
the ])lanets with the sun by an uniform relation which 
is fultilled also ])y tlie earth, is in some respects the 
most remarkable of the three, and points the most di- 
rectly to the sun as the great centre of our system. No 
doubt neither this law% nor all three togetluT, amounts 
to a positive d(‘monstration : it has sometimes been for- 
gott(m that after all they are Init a])})roximations to the 
truth ; but of all a])])roximations these laws are the 
most remarkable, and it would be very difficult to doubt, 
even without the knowdedge we now ])Ossess, that they 
are grounded on a ]>hysical basis. This basis is their 
correspondence with a causal or physical approximation. 
They would be absolutely true if the lesser bodies of 

1 Tins discovery was made, as Ke])lei has informed us, on the 15th of 
May, 1018 In l*rofossor Kij^aud’s account of Harriot’s papers, published 
in 183'J, it IS mentioned that Harriot, who w'as apparently the first person 
to deteriniiie the peiiods ot .lupiters satellites, i ommitted an eiroi of cal- 
culation, 111 consequence of -vshich that of the first satellite is ^iven at about 
halt its real lenj^lh, hut that Hairiot,oven betore the publu ation iii 1014 of 
Manus’s Mun<lui> ,/ou< o/os, seems to have sus]>ecled his error The Profes- 
soi ciKjUires why he did not try his result by means of Kepler’s third law, 
as we know that he was a student of the work in which this law is stated; 
fori;etting that only the first two laws Avere given in the Dt Ste/ld Martis^ 
and that in the interval leteried to, between KUO and 1014, Ilairiot (ould 
no more have known of Kepler’s third law than of Newton’s Prmopin. 
Hut it is leally curious that Kepler does not seem to have applied hi8 law 
to the satellites. The application is said to have been first made by Veii- 
dclmus See Narrien, IhU. of AUronomy^ p 398. 
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the solar system did not attract one another, and if all 
were attracted by the sun as if he and they were phys- 
ical points. It would be possible to crowd to^etlier a 
number of epicycles whereby the orbit of the earth 
'would be better represented than on the elliptic liy- 
pothesis ; but such a system would have no pliysical sig- 
nificance. No doubt too, all the laws might be true 
and yet the earth at rest ; but we could not ad(>i>t such 
an opinion without doing violence to all our ideas of 
symmetry and harmony, — ideas which influence our 
judgments of natural things more tlian we are aware 
of. Such a doctrine would be felt ‘‘ priniain violare 
fidem.’' We may well believe that luid Bacon been 
acquainted Avith the discoveries of Kej)ler, he would not 
only have been impressed by their astronomical im])or- 
tance, but have felt the full force of the lesson which 
they convey. He would have felt that they constituted 
a sufficient reason for transferrino; the alle<riance which 
had been paid to Mother Earth to a nobler objc‘ct more 
justly entitled to the homage which slu* had so long 
received. We now know that neither Earth nor Sun 
is the true Ilestia of the old Philosopheme. W e knoAV 
too, that in all the orbs of heaven that Ave can see or 
dream of, there can be notliing fully entitled to the 
apj)ellation, — nothing wholly fixed, or Avholly unj)er- 
turbed. Ha})py for us if we feel also that tliere is a 
Sun of suns Avhose a])solute existence transcends our 
conceptions of space and time.^ 

^ Dens, sine qualitiite bonus, sine (juantitate msi^^nus, sine indi^i^entia 
ereatr>r, sine silii |)rie^ens, sme luibitu oinnni contiiiens, sine loco nbiijne 
totus, sine tempore sempiteinus, sme ulla mututione mutabilia fuciens, ni- 
hilqne patiens. — ISt. Aufjustint^ Da Tnn, 
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CAPUT I. 

Part if io miivermUs Jin m a nee Ihctrince in Historlam, 
Poesin, P}iiloso])hiam, secuyulmn tripliccm faenlta- 
tern mentis^ Moinoriam, Phantasiam, Rationem ; 
quodqiie eadeni partltio comi>etat eliani in Theohnji- 
via : eian idem sit van (^nempe iniellcctas hmnanus^ 
licet 'materia ct imsinuatio alnt diversa. 

Partition EM Doctriniu IhimaiKo cam cleligimiis, 
qua* trii)lici lacultati intellect un respondeat. Tres ita- 
ejue ejus partes a nobis constituuntiir : Historia, Poesis, 
PliiIos(>])liia. Historia ad Menioriam refertur : Poesis 
ad Phantasiam : Pliilosopliia ad Rationem. Per Poesin 
autem nihil aliud intelligimus hoc loco, (juam historlam 
fictam. Historia ])ro}>rie individuorum est ; quorum 
impressiones sunt mentis humana primi et antiquissimi 
hosj)ites ; suntque iiistar jndnne matcriai scientiariim. 
In his individuis, atque in hac materia, mens humana 
assiduo se exercet, interdum ludit. Nam scientia omnis, 
mentis et exercitatio et opificium ; poesis ejusdem lusus 
censeri possit. In philosophia mens mancipatur rebus ; 
in poesi solvitur a nexu rerum, ot expatiatur, et fingit 
qufB vult. HaiC vero se ita habere facile quis cernat, 
qiii sim])liciter tantummodo et pingui quadam contein})la- 
tione intellectualium origincs petat. Etciiim individuo- 
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rum imagines excipnntiir a sensu, et in inemoria figun- 
tur. Abeunt autem in memoriam tanquam integra?, 
eodem quo occurrunt modo. Has rursus retrahit et 
recolit mens ; atque (quod officium ejus pro})rium est) 
portiones earum couiponit et dividit. Habeiit enim indi- 
vidua singula aliquid inter se commune, atque aliud rur- 
sus diversiim et multiplex. Ea vero eompositio atque 
divisio vel pro arbitrio mentis fit, vel j)roac invenitur in 
rebus. Quod si fiat pro arbitrio mentis, atque translV 
runtur portiones ilbe ad2>lacituni in similitudinem quan- 
dam individui, pluintasia" 0})us est, qme nulla natune aut 
materia lege et necessitate astricta, ea qua in rerum 
natura minime conveniunt conjungere, qua vero niin- 
quam separantur discerpere j)otcst ; ita tarnen ut intra 
])rimas illas ipsas iiidividuorum j)ortiones coerceatur. 
Nam eoruni qua nulla ex parte sesensui obtulerunt, non 
est pliantasia, ne sornnium ])rofecto. Quod si eadem 
iiidividuorum portiones coinj)onantur et dividantur pro 
ipsa rerum evidentia et j)rout vere in natura se produnt 
aut saltern pro captu eiijusque se prodere notan tur, ea 
partes rationis sunt : atque* universa hujiisinodi clis])ensa- 
tio rationi attribuitur. Ex quo li(|uido constat, ex tribus 
hisce fontibus esse tres illas emanationes Ilistoria*, ]^o- 
esis, et J^liilosopliia* ; neque alias aut plures esse ])ossc. 
Nam sub pbilosopliia* nomine coniplectimur onines artes 
et scientias, et quicquid deniipie a singularum reruni 
occursu per mentein in gcnerales notiones collectuin et 
digesturn est. Neque alia ceiis(‘mus ad Doctrinam^ 
partitione, quam ilia superiore, opus esse. Informatio- 
nes enim oraculi et sensus, et re proculdubio et modo 
insinuandi differunt ; sed tamen sjiiritus hunianus unus 

1 So in the original. It should be TlKoIof/ita, See the heading of the 
chapter, and compare De Aug. ii. 1. — J. S. 
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atque idem est : perinde ac si diversi li(|uores, at({ue per 
divisa infundibula, tamen in unum at(j[ue idem vas re- 
cipiantur. Quare et Tlieologiam ipsam aut ex liis^toria 
sacra constare asserirnus, aut ox prai(;e})tis et dogiiiati- 
bus divinis, tanquam j)ereimi quadani pliilosopliia. Ea 
vero pars quai extra lianc divisioncin cadere videtur 
((|ua‘ est proplietia) et ii)sa historian sj)ecies est, cum 
pnerogativa divinitatis in qua tem])ora conjunguntur, 
ut narratio factum pra^ccdere possit ; modus ^ autem 
enuntiandi et vaticiniorum j)er visioncs et dogmatum 
caJestium per parabolas ]>articipat ex poesi. 


CAPUT IL 

Partltio Hintoriiti in Naturalon et Civilem ; EocleHUHtica 
et Literarla mb CiriU apniprehenm, Partltio Ills-’ 
torice Natui'alls in HUtor}a)n Gene rat lonum^ Pnvter- 
cfc Herat et Artinm^ ex trlpllel statu natarec^ 
libera^ videlicet^ aberrantis, et constricta*. 

Historia aut Naturalis est, aut Civilis. In Natural! 
naturai res gestje et facinora memorantiir ; in Civil i, 
hominum. Elucent j)roculdubio divina in iitrisque, sed 
magis in burnanis, ut etiam propriam in liistoria speclem 
constituant, quam Sacram aut Ecclesiasticam ap[)ellare 
consucvimus. Itaque earn Civil! attribuimiis ; at ])i*iino 
de Natural! dicemus. Naturalis Historia rerum siiiOT- 
larium non est ; non cpiod ])eiq)eram a nobis positum sit 
liistoriam versari in individuis, qme loco et temj)ore 
circumscribuntur. Nam j)roprie ita se res liabet. Sed 
cum promiscua sit rcrum naturalium similitiido, adeo 
ut si unum noris omnia noris, superfluuin quiddani esset 
et infinitum de singulis dicere. Itaque sicubi absit ilia 
1 modum in the original. — J. S. 
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promiscua similitudo, recipit etiam liistoria iiaturalis in- 
di vidua ; ea scilicet quorum non est numerus, aut natio 
quaidani. Nam ct solis, et lume, et terras et siniilium, 
qua^ unicae sunt in s])ecie sua, rectissime conscribitur 
liistoria ; nec minus eorum qiue insigniter a s])ecie sua 
defloctunt, et monstrosa sunt ; quandoquidem in illis, 
descri])tio et cognitio ipsius speciei nec sufficit nec corn- 
petit. Itaque liaec duo indiYiduorum genera liiistoria 
naturalis non rejicit : ut plurimum autem (quemadmo- 
dum dictum est) in sjieciebus versatur. At partitionem 
historian naturalis nioliomur ex vi et conditione ijisius 
naturas (juae in tri})lici statu jiosita invenitur, et tan- 
quam regimen subit trinum. Aut enim lil)era est na- 
tura ac sponte fusa atque cursu consueto se cxi)Iicans, 
cum scilicet ipsa natura per sc nititur, nullatenus im- 
])edita aut subacta, ut in cadis, animalibus, [dantis, et 
uni verso iiatura3 apjiaratu ; aut rursus ilia a jiravitatibus 
et insolentiis materiai contumacis et rebellis at(|ue ab 
impedimentorum violeiitia de statu suo ])lane convellitur 
et detruditur, ut in monstris et heteroclitis naturic ; aut 
denique ab arte et ministerio liumano constringitur et 
fingitur et plane transfertur et tanquam novatur, ut in 
artificialibus. Etenim in artificial ibus natura taiujuam 
facta videtur, et conspicitur prorsus nova corporum facies 
et veluti reruin universitas altera. Itaque tractat liistoria 
natiii*alis aut lihertatem natune, aut ('rrores^ aut vincula. 
Quod si cuiquam molestum sit Artes dici Naturaj Vin- 
cula, cum potius liberatores et vindices censeri debeant, 
quod naturam in nonnullis suai intentionis coinpotem 
faciant, impedimentis in ordinem redactis ; nos vero liu- 
jusmodi delicias et pulchra dictu nil moramur ; id tan- 
tum volumus et intelligiraus, naturam per artem, tan- 
quam Proteum, in necessitate poni id agendi quod 
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absque arte actum non fiiisset : sive illud vis vocetur et 
vincula, sive auxilium et perfectio. Partiemur itaque 
Historiam Naturalem in Historiam Generationum ; 
Historiam Praiter^enerationum ; et Historiam Artium, 
quam etiam Meclianicam et Experimentalem appellare 
consuevimus. Libenter autem Historiam Artium ut 
liistorun naturalis speciem constituimus ; quia invetera- 
vit j)rorsus mos clisscrciidi ct opinio, ac si aliud quippiam 
esset ars a natura, ut artificialia a naturalibus segrcgari 
debeant, tanquam toto genere discrepantia : unde et 
illud mali, quod plerique historic naturalis scriptures 
perFunctos se putant, si liistoriam animalium aut plan- 
tarum aut mineralium conft‘cerint, omissis artium me- 
cliauicarum exjieri mentis (quje longe maximi ad philo- 
so})hiam momeiiti sunt) ; turn etiam illabitur animis 
homimim subtilius aliud malum ; neinpe ut ars cense- 
atur solummodo ut additamentum quoddam naturm ; 
cujus scilic(*t ea sit vis, ut naturam vel inchoatam pcr- 
ficere vel inclinatam emendare possit, minime vero ra- 
dicitiis transmutare atcpie in imis concutere ; quod plu- 
rimum rebus liumanis desperationis intulit. At contra 
illud ])eiiitus animis liomiiium insideni debuerat, artili- 
cialia a naturalibus non forma aut es.scmtia, sed efficieiito 
tantum, difierre ; liomini vere in naturam plane nullius 
rei potestatem esse, prmterquam motus : ut corpora scil- 
icet naturalia aut adnioveat, aut ainoveat ; reliqua na- 
turam intus })er se transigere. Itaque ubi datur debita 
adrnotio coq)orum naturalium aut remotio, omnia potest 
homo atque ars ; ubi non datur, nihil. Rursus autem, 
mode corporum fiat debita ilia adrnotio aut remotio in 
ordinc ad aliquem effectum, sive hoc per hominern et 
artem fiat sive naturaliter absque homine, parum refert ; 
neque hoc illo fortius est : veluti si quis ex aspersione 
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aqua^ simulaclirum iridis siiper parletem excitet, non 
minus obsequente utitur natura, ([uam cum idem fit in 
acre ex nube roscida : contra vcro, cum aurum iiiveui- 
tur in arenulis * purum, a^quc sibi ipsi ministrat natura, 
ac si aurum purum })er fornaccm ct ministerium l)(niiinis 
excoquerctur. Aliipiando autem ministerium cx lege 
universi aliis animalilms de])utatur : neque enim minus 
artificiale quiddam est mel, quod fit m(*diaiite iiidustria 
a})is, quam saccliarum, quod hominis : atque in manna 
(^([uod simili*^ i^st gtaieris) natura seipsa contc‘nta est. 
Itaque cum una atque eadem sit natura, ejus autem vis 
per omnia valeat, neque unquam ilia a seipsa diNciscat, 
omnino taiujuain ex anpio subordinata tantuin ad natu- 
ram poni (l(‘l)ent lia‘c tria, Cursus natura* ; Exspatiatio 
natura*: et Ars sive additus rebus Homo; ideo(|ue in 
liistoria naturali ea omnia una et continua narrationum 
serie involvi par est; quod etiain Cains Plinius inagna 
ex ])arte fecit ; qui liistoriam naturalc*m pro dignitatc* 
complexus est, s(*d comj)lexain indignissime tractavit. 
Atque luec sit Naturalis Historia* partitio prima. 

CAPUT III. 

Partitio llhtorhv Naturali^ ej' uhu ct fine, ; qwnhfue 
jiniiihniifc n(dn/i.^,nnins Hi,^toria' JVifttmtfis sit minis- 
traUo prhna ad condendam Plulf^sophiffm : et quod 
hiijusmodi historia {qua> scUicct sit in ordinc ad earn 
jineni) dcsiderct ur. 

C^TKBUM Historia Naturalis ut subj(*cto triplex 
((luemadmodum dixinms), ita usu (luj)Iex est. Adlii- 
betur enim aut propter cognitionem rerum ij)sarum (piaj 
historiai mandantur, aut tanquam mat(*ria ])rirna Pliilo- 

1 ranulib Jii the oiigiiiul. — 
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sophiiP. Nobllissimus autem finis liistoriae natiiralis is 
est ; ut sit incluctionis venc et legitimse supellex at- 
qiie sylva ; atqiie satis traliat ex sensu ad instruondiim 
intelleetiini. Ilia enirn altera, qiue aiit narratioinim 
jiicunditate deleetat aut experimentonim usii juvat, 
at(jue linjusmodi voliiptatis aut fructus gratia quapsita 
est, iiiferioris profecto nota‘ est et genere ij)sovilior, pne 
ea on jus ea (‘st vis et qualitas, ut propria sit parasceve 
ad c*ond(‘iidain pliilosophiaui. Iljec ciiim denniin ea 
est liistoria uaturalis qua‘ verie et aetivte })]iil()so})liiie 
soli da et jeterna basis coiistituitur, qu;e(|ue lumini na- 
tnra‘ puro et miiiiine ])hautastico ])riinam accensionem 
j)ra‘l)et ; ciijiis quocjue ueglectus, et (xenius non placa- 
tus, acies illas larvaruin ac veluti regna umbrarum qiife 
ill ])liilosop1iiis volitare cerniintur, cum maxima (‘t ea- 
lamitosa o])eruin sterilitate, nobis jxssimo fato immisit. 
Afiirinamus autem et plane testamur, liistoriam natura- 
lem, (pialis in ordine esse debeat ad istum fincm, non 
baberi, sed desiderari, at(|ue inter oinissa ])oni oporterc. 
lS^e(|ue voro aciem mentis alien jus perstringant aut 
magna anti(|nornin nomina aut magna novornm voln- 
niina, ut (|nerelam istain nostram minus justam cogitet. 
Satis (‘uim seimus liaberi liistoriam iiaturalem, mole 
am|)bun, varietate gratam, diligentia sa‘])ius curiosam. 
Attamen si (juis ex ea tabulas, et anticpiitatem, atque 
authorum citationes et suftragationes, lites item inanes et 
eontroversias, plnlologiam deni([ue et ornamenta eximat 
(qum ad eon vi vales scrmones liomin unique doctorum 
noctes potius quam ad instituendam plulosojihiam sunt 
aceommodata), profecto ad nihil magni res recidat.^ 
lta(|ue thesaurus ([uidam potius ad eloquentiam a non- 
nullis quam solida et fida rerum narratio quaud et parari 

1 So in the oiiginal. It should probably be rtcukt. — J. S. 
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videtur. Praeterea, non multum ad rem facial memorare 
aut nosse florum iridis aut tulupae, aut etiam concbarum 
aut canum aut accipitrum, eximias varietates, Haic 
enim et hujusmodi nil aliud sunt (|uam naturae lusus qui- 
dam et lascivia, et prope ad individuorum naturam acce- 
dunt. Itaquc habent cognitionem in rebus i])sis exquis- 
itam ; informationem vero ad scientias tenuem et fere 
supervacuam. Atque hnec sunt tainen ilia in quibus nat- 
uralis historia vulgaris se jactat. Cum aiitem de_iene- 
raverit historia naturalis ad aliena, et rursiis luxuriata 
sit in superfluis ; tanien e contra inagna^ utique et solida‘ 
ejusdem j)artes aut prorsus pra‘termissa‘ sunt, aut negli-^ 
genter et Icviter tractata^. Universa yovo in(juisiti(>n(^ 
sua et congerie nullo mode ad eum quoin diximus finem 
(condend.T scilicet jdiilosopliiaO ai)ta et qualificata rep- 
eritur. Id in incmbris ipsius optime apparebit, abpie 
ex comparatione ejus liistoria' cujus descriptiones lio- 
minibus sub oculos jam proponeinus, ad earn qu;e ha- 
betur. 


CAPUT IV. 

Incipit tract atm qualis esse deheat historia desiderata ; 
nempe Historia Naturalis ad condendam Pliiloso- 
phiam. Id ut clarlus erpUcetur^ jjriino snhjunifltar 
partUiolW^Umvii Generation uui. Ejas constituimtur 
partes quinque, PHma^ C(elestium, Secimda^ meteo- 
rorum ; Tertla, terra^. et maris, Qvarta, collegioruin 
majorum, sive elementorum aut massarurn. Quinta^ 
collegiorum minorum sive specierum. Historia vero 
virtutum primarum rejicitur^ donee exqilieatlo jiriime 
illius partitionis Generationum, Praetergeneratio- 
num, et Artium, sit ahsoluta, 

Quanquam vero e fide nostra esse censemus, liujus 
ipsius historia3 quam desideramus confection em non 



DESCRIPTIO GLOBI INTELLECTUALIS. 


293 


aliis relinquere, sod nobis ipsis desumere, propterea quod 
quo magis hasc res omnium industria? patere videatur, 
CO major subest metus ne ab instituto nostro abcrrent ; 
ideoque earn ut tertiam Instaurationis nostra?, partem 
designaviinus ; tamen ut institutum nostrum de expli- 
cationibus sive re})ra"sentatioiiibus omissorum pcrpetuo 
servemus, at(|ue etiam si quid nobis liumanitus accident, 
ut aliquid in tuto positum sit, sententiam nostram et 
consilia de hac re jam hoc loco subjungere visum est. 
Historiae Gcneratioiium, sive Naturae Solutae, quinque 
jjartes constituimus. Ea' sunt liistoria ^theris. His- 
toria Meteororum et Regionum quas v'^ocant Acris. 
Etcnim tractum sublunarem ad suj)erficiem usque terrae 
et corpora in eo locata, historiic meteororum attribui- 
mus. Etiam coniotis cujuscunque generis (utcunque 
se habeat rei veritas) tamen ordinis causa locum in- 
ter meteora assignanuis. Tertio subit liistoria Terrae 
et Maris, (jua^ conjuncta globum constituunt unicum. 
Atcpie liucusque rerum natura distribuitur ex loeis et 
locatis : reli(iuie dua‘ partes substantias rerum distin- 
guunt, vel massas potius. Congregantur enim corpora 
connaturalia ad majores et min ores massas : (juae Col- 
legia rerum majora et minora appellare consuevimus, 
liabent(|ue in politia inundana rationes inter se tanqiiam 
tribus et fainilia\ Ita(|iie quarto ordine ponitur histo- 
ria Elementorum sive Collegiorum Majorum ; quinto et 
ultimo liistoria Specierum sive Collegiorum Minonun. 
Elementa enim eo sensu accijii volumus, ut intelligantur 
non exordia rerum, sed tantum corporum connaturalium 
massa' majores. Majoritas autem ilia aecidit propter 
texturam materiae facilem, simplicein, obviam et jiara- 
tam ; cum {species a natura parce suppeditentur, prop- 
ter texturam dissimilarem, atque in plurimis organicam. 
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Virtutum vero illaruin, qujp in iiatiira censcri possint 
tanquam Oarclinales et Catliolica*, Dcnsi, Rari, Levis, 
Gravis, Calidi, Frigidi, Consisteiitis, Fluidi, Siiiiilaris, 
Dissimilaris, Specificati, Organici,et siiniliuni, iina cum 
motibus ad ilia facieiitibiis, iiti Antitypiic, Nexus, Co- 
itionis, Expansionis, et relicjuorum (quorum historian! 
omnino cougeri et confici volnmus, ctiaiii priuscjiiam ad 
opus intellectiis devcMiiatur') virtutum et motuum his- 
toriain, ejusque coiificienda* inodiun, turn tractabimus, 
postquam e\j)licati()iu‘m trij)licis illius ])artitioiiis, Gtuie- 
rationum, Pra^tergeueratioiuim, et Artium absoK eriiniis. 
Neque eiiim earn scilicet intra trijdicem illam uostram 
partionem iiiclusimus, cum non ])r()])rie sit liistoria, sed 
inter historian! (‘t jjliilosophiam v(‘luti tcTininus medius. 
Jam vero de Historia (Nelestiuin, et deinceps de reli- 
quis dicemus atque praicij)iemiis. 

CAPUT V. 

lieHiimitur tractamJa llisforla C/a*lestiuni ; (juaJta vt esne 
deheat in ijenen\ et quod lei/lttnia hujui^ce Id^iuria* 
orduiatio vensetnr hi trijdicl (jenere qf'njenjtfftruut ; 
videlicet^ de Fiue^ dr ^lateria^ ar de J/ra/o rotifieh 
endce hujimnodl Mstorlce. 

lIisToaiAM Ccelestiuin sim]>licem ess(‘ volumus, nee 
dogmatibus imbutam; sed veluti suspeiisa vi vt doctrina 
theoriarum ; qua*(jue solummodo phamomcna ipsa sin- 
cera complectatur et separata, qme jam dogmatibus fere 
concreverunt ; deiiique qua* narrationes ])ro])onat eo 
prorsus inodo, ac si nihil ex artibus astronomia* et as- 
trologiiu decretum esset, sed exjierimenta tantum et 
observationes exacte collecta et j)ers])icue descripta fo- 
rent. In quo genere liistoria* nihil adhuc invenitur, 
quod nostro respondeat voto. Ilujusmodi quiddam 
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tantummodo cursim et liceiiter attigit Cains Plinius : 
sed optima foret ea historia coelestiuin, qua» ex Ptol- 
eraa»o et Copernico et doetioribus^ astroiiomice scrip- 
toribus expriiiii et erui possit, si artein experimento 
plane s])olios, adjunctis etiaiii recentiorum observation- 
ihiis. (^uod si cui minim videatur, nos tanto labore 
parta, aucta, einendata, rursus ad primani iin])oritiam et 
luidiirum observatioimin siinplieitatein retraberc vclle ; 
nos vero nulla cum prioruin inventorum jactiira, tamen 
longe majus opus moveiims ; necpie eniin calculus aut 
pnedictioncs tantum iiK‘ditamnr, sed pliilosopbiam ; earn 
scilicet, qme de superiorum corpormn non motu so- 
lumiiiodo ejusque ))(»riodis, sed substantia quoqiio et 
oinniinoda qualitate, })otcstate, atque iiifluxu, intcllec- 
tuin liuitianuin inlorniare, secundum rationes natiirales 
atque indubitatas absque traditioiium superstitione et 
levitate possit; atque rursus in niotii ipso inveniro atque 
ex])licare, non ejuid pliajnomenis sit (‘onscntaneuin, sed 
quid in natiira ])enitus repertuiii atque actu et reipsa 
vennn sit. Facile auteiii quis cernat, et eos quibus 
terrain rotari placet, et eos contra qui primum mobile 
et veterein constructionem teiiuerunt,*'^ fere et 

ancipiti j)h:eiK)menoruni advoeatioiic niti. Quin et 
ille iiova^ construetionis nostra letate author, qui solem 
secundi mobilis, quemadinoduin terram priini mobilis, 
centrum constituit, ut planetar in propriis suis conversi- 
onibus circa solem choreas dueere videantur (quod ex 
antiipiioribus noiinulli de Venerc et Mercuric suspicati 
sunt), si cogitata ad exituin perduxisset, belle profecto 
rein conficere potuisse videtur.^ Neque vero nobis du- 
biuin est, quin et alia^ hujusinodi constructiones ingenio 

1 diKtorihus in the original — J. S. 

2 Compare Jieda7‘yulio Philosophinrum^ p 75 note 1- — J S. 

* The reference is to Tycho Brahe, and by nonnulh ejc anliquis Bacon 
probably meant Martian Uh, Ca]>ella, and Vitruvius. 
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et acri cogitatione adinveniri possint. Ncque qni 
ista proponunt adinoduin placet, lia^c qiBc addiiciiiit 
prorsus vera esse, sed taiitummodo ad com])utatii*iies et 
tabiilas conficiendas eommode sup]n)sita. At nostra 
ratio alio spectat ; non eiiiiii concinnationcs, qua* varijB 
esse possnnt, sed veritateiii rei quaTimiis, qine siin])lex 
est. Ad hoc vero historia jdia^noinenomni sincera \iiiiii 
aperiret,^ infecta doginate obstruct. Nc(|ue illiul taee- 
mils, nos in hac ipsa historia c<i*lestiuni ad normain nos- 
train facta et congesta, spein ]>er sc ])onere V(‘ritatis 
circa cadestia invenicTuhe; sed iniilto inagis in obsi'rva- 
tione communium ])assionum et desiderioriim inaterise 
in ntro({ue globo. Eteiiitn ista a'thereoruin et siil)]u- 
nariuni (pun jnitantnr divortia, coinnienta nobis viden- 
tur et sii|)erstitio cum tein(‘ritate ; cnin certissiiniiin sit 
comphires effectus, V(‘luti e\q>ansionis, contraction is, im- 
pressionis, cessionis, congregationis ad niassas, attrac- 
tionis, ahactionis, assimilationis, nnionis, et siinilium, 
non solum hie a])ud nos, sed et in fsistigiis codi et in 
visceribus t(*rra* lo(*nin habere*. Atqne non alii inter- 
])retes niagis fidi adhiberi ant consuli ]>ossunt, iit intel- 
lectus huinanus et ad ])rofunda terne, qua* oinnino non 
cerniintur, et ad alta co'li, <iu;v })lerunqne fallaciter cer- 
nimtnr, ]K*netret. Itaque optime anticjiii, (jui I*roteinu 
ilium inultifonnem, etiam vatem tennaxirniim fiiisse re- 
lulerunt ; (pii liitura, ])ra*terita, et occulta prieseiitinin 
novisset. Nam (|ui materia* })asMones catholicas novit, 
atqiie i)er Inec novit (juid esse possit, non ])oterit non 
nosse etiam quid fuerit, quid sit, et quid futurum sit, 
secundum suminas rennn. Itacpie ]>lunmum spei ot 
pnesidii ad conteiiqdationem co-lestiiuii in jdiysicis rati- 
onibus collocamus : per jdivsicas rationes intelliirendo, 
non eas qum vulgo esse putantur, sed tantum doctrinam 

1 So in tho original. It should probably bo aptriet. ~J. S. 
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circa illos aj^petitus material, quos nulla re^ionum aut 
locoruin diversitas distrahere aut disterminare queat. 
Nei^ue proptcrca (ut ad propositum revertaniur) ulli 
dili^eutia^ ])aiTi volunius, qiue circa pliainonienoruin 
ipsoruin cadostium narrationos et observationes ])()ssit 
iiuj)endi. Nam quanto iibcrior su])petat apjiarenti- 
aruni Inijusmodi co])ia, tanto omnia eriint ct magis 
in ])r()iiij)tu et firmiora. De quo antequam ])lura di- 
canius, (‘st ])lano quod ^ratulemur et mecliaiiiconim 
industri<'T‘, et doctoriim quorundarn liominuin cura' et 
alacritati, (juod jam nuper ])er instrurnentorum opti- 
corum A'eluti sca])has et navieulas nova tentari c<i‘p- 
erint cum co'b'stilms jdiamomeiiis commercia. Atque 
hoc iiiciq)tum et fine et aggressu nobile quoddarn et hu- 
mano genere (lignum esse existimamus : eo magis (jiiod 
liujiismodi homines et ausu laudandi sint et fide; quod 
ingenue et ])ers])icue proposuc'runt (jiiomodo singula illis 
constiterint. Superest tantum constantia cum magna 
judicii severitate, ut et instnimenta mutent, et testium 
nunun’um aiigeant, et .singula et sjepe experiantur et 
varie, deni(pie ut et sibi i])si objiciant et aliis ])aten\ciant 
quic(|uid in contrarium objici })Ossit, et tenuissimum 
([ueimpie scriq)ulum non s])ernant; ne forte illis eveniat, 
(piod Democrito et anicuhe sine evenit circa ficus mel- 
litas, ut vetula esset philosopho j>rudentior, et magme et 
admirabilis specula tionis cau.sm subesset error (j^uispiam 
tenuis et ridiculus. At ista tanquam })ra‘fati in genere, 
accedamus ad descrij)tionem historic cadestium magis 
ex})licatam ; ut ostendamus qua3 et qualia circa ccelestia 
quau’i oporteat. Primo igitur (pia*stiones naturales, aut 
saltern ex iis nonnullas eascpie ])ra‘cipiias projK)nenms: iis 
usus humanos quales verisimile est ex ccelestium contem- 
plationc educi posse adjiciemus ; h^ec utraque tampiain 
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liistoriiB scopiiin; ut qiiilms liistoriaiii coiilestium coinpon- 
ere cunc erit iioriiit quid agatur, easque qiauhtiorR's una 
cum opcrihus illis ct atiectis habeaiit in aiiiino et intue- 
aiitur ; unde taleni instituant et parent historiain, (pialis 
ad judicia liujusmodi quicstionuin, et priebitionein liujus- 
modi fructus et utilitatiim er^a genu^ liunianum, bit ac- 
commodata. Qiuestioneb autein intelliginius eju- gene- 
ris, qme de facto naturjv quaTant, non de causib. Hoc 
eniin ])ertinet projmc ad liistoriam. Deinde di^tincte 
inonstrabimub in qui])us lli^toria Oa‘lestiuin consistat, 
quLeque ejus sint ])artes; qua? res sint ap})rclieinlen(la‘ 
aut exquirenda*, (pue ex})eriinenta sint coinj)arandn et 
procuranda, qua* observationes adliibenda* et pensitanda*, 
proponentes tanquani To})ica qiuedani inductiva, sive 
Articulos ad interrogandum de ca*li*stibus. Postremo 
pnecijaemuN nonnulla non solum de eo (juod qua*ri ojx)!’- 
teat, sed et de hoe, quomodo qiuesita debeant ])ensitari, 
etiam exhiberi atque in literas referri, ne ])nina‘ impiisi- 
tionis diligontia ])ereat in successione, aut, (]uod pejus 
est, infirmis et fallacibus initiis nitantur ])rogres=Jus qui 
sequentur. In suinina, diccmiis et ad quid ([lueri debeat 
circa cmlestia, et quid, et quomodo. 

CAPUT VI. 

Qmd qucentioncH pJiihsojdiicce circa cmlestia, etiam <jaiv 
2>rwter opunonem et qwHlammtKii dimv^ recipi 

debeant : jn'itjmiuninr vero qnimpie (jinFutifmes circa 
if7/8tema ipsain ; videlicet^ nn sit systeina ; et^ ai fiit^ 
quod sit centrum ejiis, et qualis ju-ofunditas, et (|ualis 
connexio, ct (jualis })artium colloeatio. 

Existimajumuk autem pleriscjue ])roouldubio reli- 
quias qua^stionuin veterum, jam ])rid(*in quasi tumulo 
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conclitas et sepultas, rursus eruere, et fere manes earum 
evocare, iisque novas iiisuper quaestiones adspergere. 
Sed cum ea qu^e adliuc habetur circa cadestia philo- 
sophia nihil liabeat firmitudinis ; cumque illud nobis 
perpetuo ratum et fixuin sit, omnia novo legitimoe in- 
duct ionis judicio sistere ; cumque si forte (]utestiones 
ali(]u;e a tergo relinquantur, tanto minus oj)era^ et dili- 
gi‘iiti;e consumctur in lii^toria, propterea quod su])er- 
vacuuin fortawsse videbitur ea inquirere de quibus qiues- 
tio non fuerit niota ; necesse liabeinus qumstioncs, quas 
ubiqiie porrigit reruin natura, in man us accipere. Quin 
quo minus ^ certi sumus de qua‘stionibus per viam nos- 
trani determinandis, eo nos minus difficiles ])rad)enuis 
ill iisdeni recij)iendis. Exitum enim rei videimis. Pri- 
ina igitur ea qua^stio est, An alt i^j/Mnna ? Hoc est, An 
mimdus sivo universitas rerum sit globosa secundum 
totum, cujus sit centrum aliciuod? An potins globi 
particulares ternp et astrorum spargantur ; et singuli 
suis luereant radicibus, abs(|ue systeinate et medio sivo 
centre coimnuni ? Atque certc jactavit scbola Democ- 
riti et Epicuri, autliores suos mamia mundi diruisse ^ 
Necjue tamen id prorsus secutum est ex iis, qum ab 
illis dicta sunt. Nam Democritus cum materiam sive 
semina copia infinita, attributis et potestate finita, ea- 
deincpie agitata, nec ab a‘terno quo vis modo locata, 
jiosuissot, vi ipsa illius opinionis adductus est, ut mun- 
dos multiformes, ortui et interitui obnoxios, alios melius 
ordinatos, alios male lia?rentes, etiam tentamenta mun- 
dorum et intermundia statueret. Sed tamen ut hoc 

1 vSo in the orijjfinal — .7 S. 

2 See Lucretius, i. 057., for the infinitude of the universe ; and compare 

iiis praise of Epicurus : — 

“ Tivida rin aniini pcrvitit ot extra 
Processit lougo tlaiiiinautia moenia munJi ’’ 

JJt Ker Nat i. 73 
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receptum fuisset, nihil officiebat (juin ilia pars materia) 
qua) deputata cst huic ipsi miindo, qui nostro ^eneri 
est conspicuus, obtinuerit figuram globosam. N(‘eesse 
enim fuit ut singuli ex illis inundis figuram aliquam ac- 
cepissent. Etsi enim in infinito medium alicjuod esse 
nequeat, tamen in partibus infiniti rotunda figura sub- 
sistere potest, non minus in mundo ali(|uo (juam in ])ila. 
Verum Democritus sector mundi bonus fuit, in intt‘gral- 
ibus autem mundi etiam infra mediocres pliilosoj)hos. 
At opinio ilia de (jua nunc loqnimur, qua* destriiebat et 
confundebat systema, liiit Jleraclidis Pontici, et Ec- 
phanti, et Niceta* Syracusani, et pra*cipue Pliilolai, at- 
que etiam nostra a*tate Gilberti, et omnium (pra‘terCo- 
perniciun) eorum (jui terram planetam et mobilem, et 
taiKpiam unum ex astris, credideruntJ At(jue ilia o]>in- 
io lianc vim liabet, ut planeta* et st(‘lla* singula*, at<jue 

1 All tlu* persons lieu* mentjoiied allirmed that tlie earth in()\ed. hut 
then opinions aie not aci urately represented Thus ICtphanlus and Ilera- 
clides denied that the earth <'hanj^e‘< its phue. According to them it 
lno^es, hut oi> /if jv y( fjtrdi-inrtKdir {PInttnvh, l>e Plant in h‘i )• 

and with respect toEiphantus we aie expressly told by the pseudo-Oiij^en, 
Plubii, c IT) , that he aihimed rtjV •)j/v fdrjov Koa/iav hLvtiG\iat TTfp/ ro av~ 
T//r hh'Tfxw, (.)r Trpor uvara/Tjv so lai was he fioin re)e(tnij^ tlie notion ot‘ 
a Kdofwc or system I’hilolaus undouhtedlv admitted the motion of the 
earth through spate*, and so prohablv did Nieetas, or rather Hit etas , but 
neither of them ic*|o( tod tlie notion of a system. Fen Philolaus, see Iloec kh’s 
iVn/oAn/n and the second disseitation iJe Plaioxuo St/!i(nnaff' The Philo- 
lau system (althouf^h ^lart in appears to doubt it ) w as piobably the same 
as that ot the P\tha};oreans ni fjjeneial Aetoulnuj to it, neithei the earth 
nor the sun are at rest, but, with the planets, reyolve ah(»ut a (eiitial file, 
the h^ht from whuh is reflected to us ftom the sun It lu'ver U'athes us 
directly, because betw'een us and it re\<»ives the Antichthon, wlin h is either 
a separate planet, or simply the other side ot the eaith, for the p(nnt does 
not seem quite settled The ]>assaf;e in the text is ayipareiitlv taken from 
Gilbert, De MufjveU, yi a Ileiadides, thouf?h he did not believe in the 
earth’s movin^^ throuf,di space, yet aftirnied, as did also the P\ thaMoreans, 
that each of the heavenly liodies constitutes a /coa^of m itself See Sto- 
bajus, Ec. Pins i 25. On the other hand, Philolaus and Kq.hantiis dis- 
tinctly asserted the unity of the universe. See Stoha*us, uhi supra i 10 
and 23. 
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etiam ali;i3 innumcrai qua^ conspcctum nostrum ob (Us- 
tantiaiii fugiunt, necnoii aliiXi (juae nobis sunt invisibiles 
propter iiaturam non lucentem sed opacam, siios quae- 
quo sortita^. globos et formas ])rimarias, per cxpansionem 
istam (plain sus])icimus immonsam, sive vacui sive cor- 
j)oris cujusdain tenuis et fore adiaphori, tuiupiam insulio 
in ])elago iiiimenso sjiargantiir et pendeant, atijiie super 
centriiin non commune ali(piod, sed qineque globi sui 
})roprii volent ; alim simpliciter, alia; cum motu non- 
nullo ceiitri progressive. Atcpie illiid inaxlnie durum 
est in liac opinione, <|u<)d tolliint (piietem sive immobile 
e iiatura.^ Videtur autem, quemadmodum sunt in uni- 
verso corpora (pije rotant, id est, motu feriintiir infinito 
et porpetiio, ita et ex o])j)osito debere esse corpus ali- 
(piod (]uod quiescat : quibus interj)onitur media natura 
eoruin (jiue f'eruntur recta, enm inotus rectus partibus 
globoruin conveniat, et rebus exulantilms extra })atrias 
suas, (pun ad globes connaturalitatis sum movent, ut 
cum iis unita‘ ipsa* quo<|U(* aut rotent aut quiescant. 
Vernm buic (pia^stioni (^nempe an sit systema) finem 
dabunt ea qua* circa motiim terne, an scilicet terra stet 
ant Totet ? atque cir(*a substantiam astrorum, an sit 
solida aid flantmea, et circa a*tbera sive spatia co*li 
interstellaria, an slut corporea nut vacua, decerni j)ote- 
runt. Nam si terra stet, et cceli motu diurno circum- 
volvantur, proculdiibio est systema ; (juod si terra rotet, 
taiiien non prorsns (*vincitur non esse systema, j)ro})te- 
rea (piod aliud jiossit ])oni centrum systematis, videlicet 
sol, aut aliud quip])iam. Rursus, si uniciis globus ter- 
ra* sit densus et solidus, videtur materia universi coire 
et densari ad centrum illud : quod si inveniantur lima 

1 Yet Bacon would have found, by referring? to C^icero, that Nioetas at 
h ast denied that any part of the uni\ erae except the caith is in motion 
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aut alii ex planctis constarc etiam ex materia clciisa et 
solida, videntur cx co coire densa non ad centrum ali- 
ijuod, sed sptarsirn ct quasi fortuito. Postroino, si ])o- 
natur vacuum coacervatum in spatils interstellai ilnis, 
videntur iilobi sinsjuli habere circa se effluvia teniiiora, 
et deinde vacuum.^ Quod si et ilia sj)atia e(jr])ore 
replentur, vidctiir esse unio densoiann in medio, et rc- 
jectio tenuiorum ad circumferentiam. Pliiriinnm an- 
tern confert ad scieiitias, iiosse coiiju^ationes qu.estio- 
iium, ])ropterea (juud in ali<piil)us iiiveiutur liistoria siv(‘ 
materia inducti^a ad eas diriiiieudas, in alicpiihus non 
item. Date vero systemate, proximc* accedit qua‘stio 
ca seciinda, Enimvero si 

aliqiiis cx globis lociini centri occn})an‘ debeat, occur- 
riint globi imjirimis duo, qui naturam medii si\e centri 
praderre videntur, Terra et Sol. Pro d'erra sutfragan- 
tur as[)ectus iioster et invet(*rata opinio, atque illiul 
omnium imixime, quod cum densa coeant in angustuin, 
rara in latum dUFuiulantiir ( area antem omnis circnli 
eontrabatur ad centrum), vldetiir secpii quasi necessario, 
ut angustia* circa medium mundi statuantnr, ut ])ro- 
])rius locus et tauquaui uiiicus ad C()r])ora densa. Pro 
Sole autcm facit ratio ilia, quod eujus partes sunt in 
systemate maxima* et ])otissima*, ei is locus assignari 
debeat ex (juo ipse in universum systiana inaxime agere 
et se coimnuiiicare ]>ossit. Quando vero is sit sol, (pii 
munduni vivifieare plurimum videatur, impertiendo ea- 
lorem et lucem ; rite omniiio at<]ue online videri ])ossit 
collocatus in medio mundi. Acct*dit et illud, quod sol 
manifeste habeat assectatores Veii(*rem et Mercuriuin,*^ 

1 Compare Gilbert, Plivhiol ii 27. 

^ It IS difficult to see why Puicon should speak of this as niaiiif<*st , tlio 
theorj^ that Mercury and Venus arc satellites of the sun constitutes a dis- 
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etiam ex sententia Tyclionis planetas reliquos ; adco ut 
plane videatur sol centri naturam sustinere posse, ct 
vices gerere in aliquibus ; eo propius abest, ut universi 
centrum constitui possit ; quje Co])ernici assertio fuit. 
Veruntamen in systemate Co])oniici multa et magna 
inveniuntur incoininocla ; nam et quod triplici motu ter- 
rain oneravit,^ incommodum magnum, ct quod solcm a 

tmcl system, often the Kj^yptian See witli ies])ecl to it Martin, 

Ltudcs, ^ xo\ 11 p 12!). 'Vceoidnn^ to (iassendi, C’opi'i incus was much 
struck hv the ])assage of Maitiaiius Capella in which this system is men- 
tioned Aju It lias remarked that the Oopeinicnn system includes two dis- 
tinct elements thetiistthe refeience ot the motion ot the planets to the 
sun as a lommon centre, the seiond the doctrine of tlie motion of the (>arth 
The hist was eomnion to Copernicus with TncIio Brahe; the second was 
his own exclusively Tycho's s\stem, as Apelt wx*Il observes, is the 
natural transition fiom Ptolemy's to th(> (’opeinieaii, and must of neces- 
sitv have In eii armed at as soon as the tiiie distaiiees between the sun 
and the phinels w'eie intioduced into the Ptolemaic hyjiothesis. Thus 
Tvclio’s scst«*m IS a stop hadvwauls, altlioin^li it saved the phenomena as 
well as that of Copeinuus, hut, as Ajielt fro*'s on to remark, T 3 ’-elio was an 
ohsen er, and Copeniicus a philosopher, who sou|:;hl not merclvfor an astio- 
iiomual In pothosis, hut foi a new idea ot the imiveise Coperim us says 
of himsdt, that he had s<*t the sun, the i^ieat h”ht of the universe, in the 
midst ot the temple ot nature, and as on a kim;ly thiono. No man less 
deseived to he s]»okeii ot as a merelj- ealeulatiiif; astronomei Bacon’s dif- 
fieiiltv, that m the Copernican svstem the muon revolves about the eaitli, 
had been telt hv otheis Galileo, at the end of the Syrierem Nuimus, 
points out the analog}’ ot this hvjiothesis willi what he had diseoveied to 
be the case with le.spect to dupiter and his satellites, remaikmg that it re- 
moved the diflitultv ih (piestion 

1 Copeinuus eomeived the eaith’s motion round the sun to he as if the 
earth weie iigidlv attached to the line wdiich joins them Thus the motion 
round the sun results from the tomposition of two simyder motions, namelv 
that of the eaith’s centre and the change of the direction of its axis The 
setond ol these components is eliminated tiom the hv pothesis by supposing 
that the earth, besides the motion louiid the sun and about its ow'ii axis, has 
a third motion, nameh" a change m the direction of its axis equal and op- 
posite to that which results from the motion lound the sun Galileo show-^ial, 
by an ilhistiatiN e e\]»ermient, that this kind of motion v\as in reality onlv'an 
unneeessaiy eonijihcation , and Gilbeil also makes the same remaik Sec 
the Suixgiatore, ii J104 , and the Physud Nova In Germany the same thing 
was remarked by Kothman; but 1 am not awaie wdietliei he oi Gilheit was 
the first person to introduce the simplification, wliuh ib indeed obvious. 
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coetu planetarum divulsit, cum quibus tot habet pas- 
siones communes, similiter durum ; et quod tantum im- 
mobilis introduxit in naturam, ponendo solcm et Stellas 
immobiles, pnesertim corpora maxime omnium lucida 
et radiantia ; et quod luiiam terne tanquam in ej)icy- 
clo adluerere voluit ; et alia nonnulla qiue ille sumit, 
ejus sunt viri qui quidvis in iiatura fingere, modo cal- 
culi bene cedant, niliil putet. Quod si detur inotiis 
terras niagis consentaneum videatur, ut tollatur oinnino 
systema, et spargantur globi, secundum eos quos jam 
nominavimus, quam ut constituatur tale systema cujus 
sit centrum sol. Id(jue consensus seculorum et anti- 
quitatis potius arripiiit et ajqaobavit. Nam o])inio 
de inotu terra3 nova non est, sed ab antitjuis re])etita, 
quemadmodiim diximus ; at ilia de sole ut sit centrum 
inundi et immobile, prorsus nova est (exce})to uno ver- 
siculo male traducto),^ et primo a Co])ernico introducta. 

Neveithfless thc‘ iioti(»n of a triple motion lon^ adliered to the (V>poinican 
hypothosji, See Paradise Lost, viii. UJO Of course the earth’s axis really 
has a thud motion which f^ives rise to the idienomena of precessu)!! and 
mutation; but this is exceedingly slow. In justice to C/opeiiiicus it should 
be added, that though his notion of an annual third motion was unncces- 
sarv, yet he employed it, and in a correct inaiincr, to explain jirci ession. 
Bocckh’s notion that the movement of the fixed stais m the theoiy ot Phil- 
olaus was introduced for the same purpose, does not seem to be well made 
out No doubt, as the earth revolved e\ eiy dav round ITestia, the lixed 
stars might have been allowed to remain at lest, hut \ve have a imnaikahle 
examjile of a similar jileonasm m the astronomical theory of (kirdinal (’usa- 
nus. See the fragment of Cusanus first published by Clemens in J84‘l* it 
is given in ejtenso in Apelt on the Uefoimatiou of Astionomy, p 28 

1 Bacon alludes to Job, ix G On this verse, “ (,iui coinmovet tctiam de 
loco suo et coluranie ejus concutiuntui ,” Didaeus a Sturiica, in liis (kun- 
mentary on Job, published in 1584, founded an argument in favoui of the 
Copeniican hypothesis, allcdging that no text could be found in which the 
earth’s motion is as distinctly denied as it is here asserted. — “ Nullus dabi- 
tur scripturie sacrosancta; locus qui tam aperte dicat terrain non movei i quam 
hic moveii dicit.” — Stunica on Job, 41. (I quote from the edition of 
1591). This argument of Stunica’s seems to have attracted some attention. 
Galileo mentions it in his letter to the Grand Duchess Christina, which was 
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Sequitur tertia qua^stio de profunditate systomatis; non 
ut aliqua ejus mensura capiatur perfecta, sed ut in corto 
ponatiir, an eoiliim stellatmn sit imtar unius reijlonis^ 
slve ut vuJgo loijuuntur^ orbiH ? an vero stelhv fij tv qnaa 
vacant^ sint allce aliis suhlimiores immema quadam pro- 
funditate? Ne(pie enim ullo modo fieri potest, ut ilia? 
sint ])aris altitudinis, si lioc intelligatur exacte ; stellaB 
eniin prociildubio non sunt sit;u tanquam in piano, quae 
liabeant dimensionem (juandam tantum in su])erfieie in- 
star macularuin aut bullarum, sed sunt ilho globi inte- 
gri, magiii at(jue profundi. Itaque cum tarn disparis 

wntlen about 1015 Soo the new edition of hi-s works (Florence. 1843), li. p. 
52 The passage ol Stunica’a ("oiunientaiy in which it occurs is inserted in 
Salisbui v’s Mathaniatioal Colhetion^ and Tvandniiom[\{){S{)^ which contains, 
besKle a tianslution of the Ihahqi d<t translations of (ertam tracts 

on the rcliiLrious (juestion involved in the (/Opeinican controv'crsv — 1 am 
not sure, though rci hcuIiis is an odd expression lor anything except a verse 
in the Ibljle, that IM Bouillct not right in thinking that the reference is 
to what i‘' said of Philolaus bv’^ Plutarcli, De Plant. Phil.., wdiuh (as Apelt 
has reniaiked) (/Ojiei incus lias alwavs mistranslated, confounding the cen- 
tral lire, the seat ot the gods, with the sun. See Apelt’s Reloiniation of 
Astroiioiiiv'', 1852, p 128. 

Apelt altogether agrees wnth Bacon as to the complete originality of Co 
penile us, and, apiiarently loi getting what is said ot Aiihtaiclius by Archi 
modes and others, says that the idea of the annual movement of the eartl 
spiang out of the mind of (’opernicus, as Minerva from the head of Ju 
pilei But yet, as Humboldt has remarked, he may have been acquaintei 
with the doctrine of Aiistarchus. See f'os/«o,s, vol ii p 349. Bacon wa 
not, 01 he would not have said that the imuiobility of the sun was, “ ex 
cepting one versicle,” a wholly new doctiinc. 

A third hypothe‘-is as to Bacon’s meaning is that he refers to some pas 
sage m wdiicli the suii is spoken of a" to fitaov, as Boeckh has pointed ou 
in his CominendaUo Acadevnea aVera de Platonuu l^^Uemate. &c. The su 
is sometimes called fitori on musical grounds, and sometimes spoken of e 
fitaov TztivTuv, sim])ly because it occupies a midtlle place among the plar 
ets. Such a passage ocdirs in the Plant Phd ; and it is pel haps to th 
that Bacon refers. Compare Martin, Ptudes sur le Ihmee^ vol ii. pp. lOJ 
and 128. 1 liave not seen Gruppe’s recent work on the Cosmical Systei 

of the Ancients. The notion that Plato w'as the first proposer of the Cope 
mean system seems altogethei unfounded According to Apelt, Gruppe r 
lies on a passage in the seventh book of the De. Leydjus, 

VOL. \ II. 20 
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reperiantur esse magnitudinis, omiiino neccsse est ut alia? 
promineant vel sursum versus vel deorsum, ncc fieri 
potest ut aut per superiora aut inferiora una conjungan- 
tur superficie. Hoc vero si fiat in partibus stellarum, 
temerarium plane essot asserere, etiam in corpore inte- 
gro, Stellas non esse alias aliis altiores ; sed ut hoc ve- 
rum sit, tamen asseri potest crassitics qii.Tdain definita 
(licet insignis) ejus regionis qiue vocatur spluera sive 
coelum stellatum, qua' liujiisniodi ])roniinentias et alti- 
tudinis gradus quodainmodo terminet: videmus enim 
ex apoga^is et perigu'is j)lanetaruni, singulis corum cfelis 
competere ci-assifl(‘m notabilein, per (juje ascendant (‘t 
descendant. At cpia'stio ista tantuiii eo speetat, utrum 
Stella* aliie sint super alias, tanqufim jdaneta super pla- 
netara, et (juasi in diversis orbibus. Atque ha*c qiuestio 
illi alteri (pia?stioni, de niotu aut statu terne, similiter 
affinis est. Nam si stelhv moveantur motu diurno cii’ca 
terrain, quandoquidem ea* universa' pari ineitatione et 
uno veluti spiritu agantur, (cumquc in planetis plane 
constet, prout variatur in sublimitate et humilitate situs, 
ita etiam variari in ceh'ritate et tarditate motus) pro- 
babile est stellas, velocitate cursus pares, etiam in una 
regione a'theris locari, cujus licet crassitics sive profun- 
ditas ponatiir esse magna, tanum non sit tanta ut faciat 
ad discrimen incitationis sive celeritatis in motu ; sed 
ut j)er earn regionein universam omnia putentur tan- 
quam vinculo connaturalitatis dcvincta pariter rotarc, 
vel saltern cum discrepantia tali, (jiue ad aspectum nos- 
trum propter distantiam deferri non j)ossit. Quod si 
terra moveatur, stella* vel stare ])otcrunt, <j[uod Coper- 
nico placuit, aut, quod longe magis verisiinile est, et 
a Gilberto introductum, ilL‘e ])oterunt singuhe rotare 
super centrum suum in loco suo, absque aliquo motu 
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centri sui, quemadmodum et ipsa terra ; si modo ilium 
motiim diurinirn terraj ab adscititiis illis duobus mod- 
bus, quos Copernicus superaddidit, sejungas.^ Utrum 
vis autein horum si fiat, nihil proliibet, quin stellae 
aliae supra alias sint donee aspectum nostrum effugiant. 
Quarta proponitur qurcstio de ntxu sive coiinexione 8^8- 
tematis. Atque de natura et essentia corporis vel rei 
quie aether purus censetur, et astris interjacet, postea 
inquiremus. Nunc tantum de coha3rentia systematis 
diceinus. Ejiis rei ratio est triplex. Aut enim datur 
vacuum, aut contiguum, aut continuum ; itaque primo 
(jufcritur, an sit vaeuwn coaeervatum in spatiis intersteir 
larilnisf Id quod Gilbertus diserte posuit,^ atque ctiam 
antiquorum nonnulli ex iis qui globos spargi sine sys- 
temate opinati sunt innuere videntur ; praisertim ii qui 
astrorum corpora compacta asseruere. Opinio talis 
est : Globos universes, tarn astra quam terram, ex ma- 
teria solida et densa constare : lllos autem in proximo 
circumdari genere quodam corporum, quae sint ipsi 
globo aliquatenus connaturalia, sed tamen magis im- 
perfecta, languida, et attenuata, qumque nil aliud sint 
quaiii globoruin i])Sorum effluvia et email ationes ; qualia 
sunt vapores et halitus, atque adeo aer ipse, si confe- 
rantur terne: lisec effluvia ad distantiam circa unum- 
quenique globum non magnam pertingere : reliquum 
intervalluin (quod longe amplissimum est) inane esse. 
Cui opinioni illud fidem astruere possit, quod ex tarn 

1 “Manifestum ergo est quod sydera omnia tanquam in distinctis repos- 
ita locis in ipsis eonglobaiitur, qua? centns proprus nituntur et circa ipsa 
confluuiit partes eoruin onines Quod si motum habent, ent ille potius 
circa propnuiii cujusque centrum, ut terne motus, aut centri progressione 
in orbem, ut Luna? ; non ent in tarn numerosa soluta grege circularis mo~ 
tus.” — Gilbvrlus^ De Mngnete^ vi 3. 

Gilbert, Physiol. Nova, i. 22., particularly at p. 68. 
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immensa distantia corpora astrorum cons])iciuiitiir. Si 
cnim universum illud s})atium jdeniiiu esset, j)ra'scrtiin 
corporum qufo ])roculdiil)io raritate ct densitnte valde 
ina^qualia sunt, tanta toret radioriiin rcfractio, nt ad 
visum nostrum pertingorc non ])ossint ; quain si longt* 
maxima cjus spatii ])ars vacua sit, facilius saiu* pciferri 
consentaneum est. Atcpie rcvera Ijjcc (|ua*stio inagna 
ex parte ])endebit ex qiuestione quain statini addiiceniiis 
de substantia stellaruin, An fdt dvnsff^ vcl tenuis rt erjdi- 
cata^^ Nam si substantia earum sit solida, videbitur 
utique natura circa glubos eoruinque confinia tantiiin- 
modo fere occujiata esse et solic‘ita ; sj)atia vero inter- 
jacentia deserere et taiujuain j)r;eterinitter(‘. Itacpie 
non absimile vero fuerit, globes circa ctaitrum spissi- 
ores, circa superfici(‘m laxiores, in ambientibus et efflu- 
viis quasi deficientes, in vacuo tandem terniinari. Con- 
tra, si natura astrorum sit tenuis et Haminea, a})})ar(*bit 
naturam Tenuis non esse solummodo Densi decnunen- 
tum, sed per se jiotentem ct }>rimariam, non minus (piani 
naturam solidi ; eamcpie et in stellis ijisib et in {etliere 
et in acre vigere, ut vacuo illo coac(‘rvato non sit opus. 
Pendebit quoque ista (puestio de vacuo in spatiis inter- 
stellaribus ex qiuestione ilia, qua* pt*rtinet ad princijiia 
naturae, An drfur vacuum / Necjue tamen hoc i])sum 
nisi adhibita distinctione. Aliiid enim est negare vac- 
uum simpliciter, aliud negare vacuum coacervatum. 
Longe enim firiniores sunt eje rationes, (pia* adduci 
possunt ad astruendum vacuum intermistuin ad laxa- 
mentum corporum, quam qua* asserunt vacuum coact*r- 
vatum, sive in spatiis majoribus. Necjuo hoc solum 
vidit Hero,^ vir ingcniosus et meclianicus, sed etiam 
Leucippus et Democritus, inventores opinionis de 

1 See Hero. Spintalia, Proem. 
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vacuo, quam Aristoteles argutiis quibusdam obsidere et 
expugnare eonatur ; qui duo pliilosoplii acutissimi certe 
et celeberrinii, ita vacuum intermistum dant, ut vac- 
uum coacervatum tollant. Ex sententia enim Democ- 
riti vacuum terminatur et circumscribitur, ut ultra 
certos fines non detur distractio sive divulsio corporum, 
non magis quam coinpulsio aut com])actio.^ Licet enim 
in iis qiuB ex Deinocrito habemus hoc nunquam diserte 
])ositum sit, tamen hoc dicere videtur, cum corpora 
a*que ac spatia infinita constituit; ea usus ratione, aliter 
(si spatiinn scilicet infinitum, corpora finita essent) 
cor])ora nunquam ha^sura. Itaque propter co-infinita- 
tem materije cum sj>atio, necessario compingitur vac- 
uum ad terminos c(*rtos, qiue videtur ejus fuisse opinio 
vera et recte intellecta, ut scilicet coiiNtituatur finis qui- 
dam explicationis sive expansionis corporum per vacuum 
coi)ulatuin ; neque vacuum detur solitarium, aut cor- 
pore non obsessum. Quod si non detur vacuum instar 
solutionis continuitatis in systemate, tamen cum tanta 
inveiiiatur in ])artibus et regionibus systematis corpo- 
rum diversitas, ut sint tanquam alterius gentis et pa- 
tria‘, oritur (puestio secunda (jua‘ ad connexionem sys- 
tematis ])ertineat ; ea est, an cether j^turus sit unus 'per- 
petuus sive cunt hums jluor^ an vero const et ex plurihus 
contiijnis? I>Ie(|ue vero nostruin est de verbis argutari, 
sed intelligimus })er contiguum, cori)us quod superjacet 
nec miscetur : neque rursus intelligimus contignationem 
duram, (pialem vulgus astronomorum comminiscitur, sed 
qualem possint recipere fluores, ac si argento vivo su- 
pernataret acjua, aqiue oleum, oleo acr. Nemini enim 
dubium esse })otest, quin in immenso illo tractu jetheris 
puri sint eximiae differentia quoad raritatera et deiisita- 

1 See Lucretius, i. 983. et seq. 
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tem et alia non paiica ; sed utro libet dato (id est, 
continue sive contiguo) hoc fieri poteist. Nam satis 
constat, nec in inari ij>so aqiiain in sumino et atpiani 
in imo ejusdem esse consistentiie et saj)oris ; in aere 
vero, inter aerem terrai cunterininum et atbein supo- 
riorem plurimum interest, et tamen unus et integer 
est et perpetuus fluor. itaejue dediieitur (pia‘-.tio ad 
hoe, utrurn differential in tractu ceilierh jjuri in- 
sinuent gradatini et flnrii (juodam continm ; an con- 
stituantar et diatrihuantur ad eertos et notahllen Ihnites^ 
uhi corpora conjung untar ipnv non i^int c(nnniii<eihHla^ 
quemadmodum apvd non aer ineamhit atpnr, Enimvero 
sim])licius contein])lanti videtur totimi istud jniruin et 
liquid um corj)ns in quo globi terrm et astrorum, tan- 
quarn in vastis^imo ])elago, pendent et natant, (jii()d(iue 
inter junctuiii illis glubis quanto ij)S(> et spatio ([uod oc- 
cupat globorum inensuras (juasi innunieris partibus su- 
perat, esse indivisa quaidam res et suinme unita. Ve- 
ruiii naturam diligentius intuenti illud plane eonstabit, 
consuesse naturam ad spatia nonnulla ])er gradus, de- 
iiide subito per saltus ])roeedere, aUjue hune proees- 
sum alternare. Aliter, si quis vere intr()s])i(‘iat, nulla 
possit constitui I'abriea rerum, nulla figura organica, si 
per gradus insen&ibiles perj)etuo })r()eederetur. Itaque 
proeesbus ille ]>er gradus interimindiis eoinj)etere })osbit, 
non mundo, ad eujus constructionem iiecesse est longe 
dissimilia discludi alia ab aliis, et tamen a]>pr()ximari. 
Itaque terrain et a(]uas excipit et contingit aer, corpus 
longe diversum, et tamen in jiroximo locatum ; non 
primo limiis, deinde vapor aut nebula, dein aer purus ; 
sed confestim aiir absque medio. In aiire vero et 
8Btliere (ilia enim duo conjunginius^ dispertitio iiiaxiine 
omnium insignis et radicalis sumi posse videtur, ex 
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natura magls aut minus susceptiva naturai stellaris. 
Itaque tres secundum genera videntur esse regiones 
maxiina‘ notabiles a globo terrae ad fastigia cadi ; nimi- 
rum tractus aeris, tractus c<eli planetarum, et tractus 
cadi stellati. Atque in infiino tractu natura stellaris 
non coiibistit; in medio consistit, sed coit ad globos 
singulos ; in supremo spargit se per globos pluriinos, 
adeo ut per suinmitates ejus videatur transire quasi in 
einpyreum integrum. Neque interim obliviscendum ejus 
quod ])aulo ante diximus, consuesse naturaiii processum 
graduatuin et persultorium alternare, adeo ut regionis 
priune confinia communicent cum seeunda, et secundae 
cum tertia. Nam et in aere sublimiure, postquam aer 
caq)ei*it esse ab elMiiviis terne defa*catior et a ccelestiuni 
inagis attenuatus, ten tat et experitur consistere flamma ; 
ut in coinetis hunnlioribus fit, (pii sunt mediae cujus- 
dam naturm inter naturam st(dlarem consistentein et 
evanidam ; et rursus videtur cadum circa soleni tbrtasse 
stellescere, et transire incipere in naturam cadi stellati. 
Nam })ossint illcC macuUe qum in sole observatione certe 
fiJa et diligenti depreliensie sunt, esse rudiirienta quae- 
dam materije stellaris ; at in calo Jovis etiam stellai 
ab^oluUe et perfects cons})iciuntur, licet propter parvi- 
tatem absque commoditate pers])icillorum invisibiles ; ^ 
et rursus in sunnnitatibus cadi stellati ex iimuineris 
inicationibus mtlieris inter stellas numeratas (cujus alim 
causm satis frigidcU reddi solent) videtur natura stel- 
laris magis fundi et continuari.^ Verum de his in quais- 

1 invisiles in the original. — J. S, 

See the l^iydercus Nuncius ot Galileo, which hart ju^^t appeared when 
tins tiact waf> written; and compare the following passage in the letter ot 
Sir Win. Lower to Harriot, written when he had lirst heard ot Galileo’s 
discoveries. “We Traventaiie philosophers were a coiisidei inge ot Kepler s 
reasons by which he iiuleavers to overthrow Nolanus and Gilbert’s opin- 
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tionibus quas mox proponemub de substantia (‘I astro- 
rum et cadi interstellaris plura clicenuis. Ha'(* (*nim 
quiu (liximus pertinent tantum ad qua*stiones d(» nc'xii 
sjstematis. Superest quinta qinestio dr collocAithnic par- 
tiiim systematise sire de ordine ccuhnnn, At(|ne dato 
quod non sit systema, sed spar^untur globi ; aiit dato 
quod sit systema, cujus sit centrum sol ; aut etiainsi 
videant astronomi d(‘ aliquo novo systcanate ; tanien 
manet utique inquisitio, qtiis jdaneta ad alium planet am 
sit mayis propinquus aut remolns ; et similiter qid phi- 
neta mayis aut minus ehmyetur a terra aut eiiam a sale. 
Quod si recipiatur systema veterinn, non vidc‘tui’ causa 
cur rnagnopen* insistatur inquisitioni nov;e (b* (piatuor 
coelis superioribus, Stellarum Fixarum s(‘ilicet, Saturn i, 
Jovis, et Martis. Nam de eorum positura atque ordine, 
et seculorum consensus suliVagatur, nec plnenonienon 
ullum adversatur ; atque rationes motuum (unde suini- 
tur de altitudinibus cadorum pra*ci])ua probatio) a(*- 
commodata* sunt, et nus(piam turban t. Verurn de Sole, 
Venere, et Mercurio, et Luna etiam, secundum svs- 
tema veterum dubitatum est ab antiquis ; ^ at(jue a})ud 

ions conccninige tlu* imniensitie of tlie spheare of the ‘'turres . . Said I 
heard say often as inuclOwlial Js [if'-'J Jri that hu^'-e spare 
betweene tlie htanes and Sutunie, ther reiuaine e\(‘i fixed infinite iminh(*rs 
whiefi bv reason ot tlieii lesser inai^iiitudes doe file our sij^hte . . 'vvh.il if 
about b If cf Ac , thei move other planets also whiih ajijiear not ilust as 
1 was sa 3 ing tins comes your lettei, winch when 1 had ndd, Loe. (piod I, 
what I s])oke probabhe, expenenc-e hatli made good ” 'I'he name “ I’r.uen- 
tane” is taken frmn Ins liouse'^Ti.u enti It ])iobalil\ alludes to the title 
Consentine i>lnlosophers, aflected hy the disciples of 'J'llesius nuiiio af- 
fected to talk of the Xolaii philosophy 
1 It was doubted whctlier the oibs of Venus ami Mereurv are superior to 
the sun’s or inferior to it. The fonnei was the oldei hypothesis and is pre- 
ferred by Ptolemy, who however lemarks that some had dissmited fiom it. 
See the Megal. Sjm taxis, iv. i. Paeon’s nifoimation is apparently de- 
rived from Patiicius, PnncosinKi^ 13 . 



DESCRIPTIO GLOBI INTELLECTUALIS. 


313 


reccntior(.*s quoque de Venere et Mercurio ambigitur, 
utcr pla7i( ta sit altero superior, Nam pro Venere ut sit 
superior, stat ilia ratio, quod tardius nonnihil mo vet ; 
et pro Mercairio, quod alligatur ad distantiam propi- 
orein a sole, unde quis asscTat debere euin proximo ad 
solem colloeari. De luna vero nemo unquam dubitavit, 
quin locata sit proximo ad terrain, licet variatum sit de 
a])pro])in(|iiatione ejus ad solem. Neque serio contem- 
plantem fugere debet aliud genus qinestionis, pertinens 
ad eonstitutionem systematis ; liar est, utram platieta 
alter alteram per vices super yrediatar quaudoque, et 
qaandoque rursm subcat; id quod de Venere per dem- 
onstrationes quasdam non indiligentes evinci videtur, 
lit ilia aliquando inveniatiir super solem locata, ali- 
quando subter. Atque omnino reete qumritur, utrurn 
apo(i<ram liumUioris planetce j)eri</wam superioris uon 
seed,, ej usque fines suhintret. Ilestat ultima quavstio de 
collocatinne pariium sjjstematis,, hoc est, utrutn smt plura 
et dioersa centra in st/stemate, et plures tanquam cliorem : 
cum pnesertim non solum Terra priini mobilis, Sol (ex 
seiitentia Tyclionis) secundi mobilis, verum etiain Ju- 
piter ininoruin et nuperorum illorum erronum ^ ex 
Galiheo centrum constituatur. Atque hie sunt qums- 
tiones ilhe quinque, qum de systemate ipso proponenda) 
videntur, An sit videlicet systema ; et quod sit ee/itrwtn 
ejus: et quanta prof unditas ; et quails nexus ejas; et 
quis ordo in colheatione paf'tinm, 

De extimis vero cceli, et ccelo alicpio empyreo, theses 
aut qmestiones non conficimus. Neque eniin istarum 
rerum est historia, aut extat phenomenon ullum. Ita- 
que quie de iis sciri possunt, ca per consecutionem tan- 

1 trrorvm m the original: silentl}” corrected by Bouillet J. h. 
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turn, ac nullatenus j3er inductionem sciri possiint. Erit 
igitur tails inquisitionis et tempus congruum, et ratio et 
modus quidam. De coilis vcro et spatiis immateriatis, 
religion! omnino standum et permittendum. Qua^ eniiii 
a Platonicis et iiuper a Patritio^ (ut diviniores scilicet 
habeantur in pliilosophia) dicuntur, non sine super- 
stitione manifesta et jactantia et quasi mente turbata, 
denique ausu nimio, fructu nullo, siinilia Valentini icon- 
ibus et somniis ; ea nos pro rebus comnientitiis et lev- 
ibus habeinus. Nullo modo enim ferenda est Morisc 
apotheosis, tanquam Divi Claudii quin pessimum est, 
et plane pestis et tabes intellectus, si vanis accedat 
veneratio. 

1 Patritius, or rather Patricius from M'hom much of the latter part of the 
present tract is taken, was born at Cheiso m 1529, and died in 1597. He 
■wrote a treatise on yihilosophy — Nora th Umver<ti'^ Philo»ojilna — [which 
was published in 1591] It is an attempt, of no lyjreat value, to conciliate 
Plato and Aristotle. In the last book, entitled Panco&mia^ there is some in- 
terest iiiff information touclurijj theories of the tides. 

2 [aco7iihm in the oriy^inal ] Valentinus is the alchemist Basil Valen- 
tine. He IS ‘^ald to have been a Benedictine of tlie confjrcpition of St. 
Peter’s at Krfurdt, and to have lived in the beyjinnins of the fifteenth cen- 
tury But it seems that the writinj^s which bear his name are spurious. 
See Spreiiffel. llist Med in. p 267., and Morhof, Poljfhistor^ i p 84 , who 
mentions that IMaccius, in the Pseudon Catalor/ , is disposed to deny the 
existence of any such person, and does not believe that his name could he 
found either m the provincial cataloj^ue of Benedictines at Erturdt, or in 
the £?eneial one at Rome 

® See the Ludus de Morte Claudu Cv^aris of Seneca. 
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CAPUT VIL 

Sequuniur qumtiones de substantia ccelestium ; qnalis, w- 
df'Ucet^ sit substantia coelestium in ^enere comparata 
ad corpora sublunaria ; et qualis substantia a?t]ieris 
interstellaris comj)arataad corpus stellar; ; et qualis sit 
substantia astrorum ipsorum com])arata ad invicem, 
et comparata ad i^nein nostrum, et in natura propria; 
et qualis sit substantia ^alaxiag et macularum ni^ra- 
rum in bcmisplia;rio antarctico? Turn proponitur 
qucesHo prima^ An sit lietero^enea inter ca;lestia et 
sublunaria, et qualis ea esse possit ? 

Absot.utts qumstionibus de systemate, porgendum 
ad qujTstiones de substantia cadestium. Nam de sub- 
stantia coelestium inquirit prfcci])ue pliilosophia, et de 
causis motus eorum : de motu ipso vero et ejus acci- 
dentibus, astronomia : de infliixu et potestate, utraque. 
Debuerat autein esse cautum inter astronomiam et pliil- 
osopliiam, ut astronomia praiferat bypotlieses quae max- 
ime expedite ad compendia calculorum ; pbilosopbia 
vero quae proximo accedunt ad veritatem naturae. At- 
que insuper, ut astronomiae bypotlieses ad commodita- 
tem suam, rei veritati nullo modo praejudicent, vicissim 
ut philosophiaB decreta talia sint, quae sint super pliae- 
nomena astronomije omnino explicabilia. At nunc 
contra fit, videlicet ut astronomiae fi<:^menta in pbiloso- 
pliiam invecta sint, eamque corruperint ; et pbilosopho- 
rum speculationes circa coelestia sibi tantum placeant, 
et astronomiam fere deserant, ccelestia generaliter intu- 
cntes, verum ad phaenomena particularia atque eorum 
causas nullo modo se ap]dicantes. Itaque cum utraque 
scientia (qualis nunc habetur) sit res levis et ])erfunc- 
toria, fortius omnino figendus est pes ; ac si ista duo, 
quae propter angustas hominum contemplationes, et 
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usum professorium per tot secula disjungi consueverunt, 
una atqiie eaclem res sint, atcpie in unum scientia) cor- 
pus conflata. Itaque pro})onitur j)rima ea quaestio, An 
substantia coelestium sit lieterogenea ad svhstantiam infe^ 
riorum? Nam Aristotelis temeritas et cavillatio nobis 
coelum peperit pliantasticum, ex quinta essentia, experte 
mutationis, experte etiam cal oris.' Atque misso in 
priesenti sermone de quatuor elementis, qum quinta 
essentia ilia supponit; erat certe inagiue cujusdam fidu- 
ciaj, cognationem inter elementaria, qum vocant, et coe- 
lestia prorsus dirimere, cum duo ex elementis, aer vi- 
delicet et ignis, cum stellis et mtliere tarn bene conveni- 
ant ; nisi quod moris erat illi viro ingenio abuti, et sibi 
ipsi iiegotium facessere, et obscuriora malle. Neque 
tameii dubium est, quin regiones sub luna positm et 
supra, una cum corporibus qiue sub iisdem spatiis con- 
tinentur, multis et magnis rebus differant. Neque rursus 
hoc certius est quam illud, corporibus utriusque regionis 
inesse coinplures communes inclinationes, passion es, et 
motus, ut, salva naturae unitate, ista distinguere potius 
debeamus cpiain discerpere. Quod v(»ro attinet ad illam 
heterogenia^ j)artem, ut cadcstia ponantur mterna, infe- 
riora corruptibilia ; ^ videtur sententia ilia sub utraque 
parte fallere, quod nec ccelo ea competat a‘ternitas quam 
fingunt, neque terra* ea mutabilitas. Siquidem de terra 
vere rem reputanti judicium minime faciendum ex illis 

1 Aristotle affirmed that the light and boat referred to the heavenly bodies 
arises from the meehanital action on the air due to their motion. — IH 
CorIo, n. 7. 

“ Quintessentia accipitur a Perijiatetici'* pro Cielo, quia iis Coelum neque 
est calidum neque frigidum neque huniidum neque siecuin, seu pro essentia 
Bincera et pura ut natura letheria. Alias, ccelestis substantia, sic dicta quia 
est aliquid praEiter elementanec in crasi horuni ortum.” — Godm^Lex. PhiL 
in voce Esstntia. 

2 Anstot. ubi supr^. 
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qmn nobis sunt conspicua, cum nihil ex corporibus qua3 
oculus humaims videt erutum sit aut ejectum ex magis 
profundo quam si)atio fortasse trium milliarium ad plu- 
rimuin ; quod res iilliili est, collatum ad anibitum glo- 
bi terrestris universi. Itaque iiiliil obstat quin intirna 
terras pari pracdita sint jeternitate ac ipsum coelum. 
Enimvero si terra pateretur mutationes in })rofundo, fieri 
non potest quin consequential earum mutationum, etiam 
in nostra regionc quam calcamus, ina jores casus pariturae 
fuisscnt quam fiei'i videmus. Etenim earum quie nobis 
sedant conspiciondas mutationum liic versus siiperficiem 
terras, fere se ostendit quasi sem])er simul causa aliqua 
manifesta desuj)er im])osita, ex tenij)estatibus coeli, ])er 
imbres, fervores, et similia ; ut terra ipsa ex sc et vi 
pro])ria nulli admodum rautationi causam praibere vide- 
atur. Quod si concedatur (quod certc verisimile est) 
etiam terram ipsam, non solum cmlestia, in regioiies 
aeris agere, aut f i’igora exspirando, aut ventos emittendo, 
aut liujusmodi alia ; tamen et ista oinnis varietas referri 
potest ad regiones terrm ex propinquo, in quibus pluri- 
mas evenire mutationes et vices nemo sanus netiaverit. 

o 

Verum fatendum oninino est, ex pluenonienis terrm 
longe maxi me peiietrare in profundum terras niotus, et, 
qum ejus sunt generis, eruptiones aquarum, eructationes 
ignium, hiatus et abruptiones terrarum, et similia ; quse 
tamen ipsa videiitur non insurgere ex longinquo, cum 
pluriina ij)sorum ])arvum aliquod s])atium in superficie 
teiTcC occupare soleaiit. Quanto enim latius spatiiim in 
facie terrao occupat terrie motus, sive aliud quipj)iam 
liujusmodi, tanto magis radices et origines ejus ad vis- 
cera terrae penetrare putandum est ; et (juanto angus- 
tius, minus. Quod si quis asserat,^ fieri quandoque 
1 afferat in the original; which ha& m this part many misprints. — J. S. 
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terrae motus qui amplos et spatiosos regionum tractus 
quatiant, prorsus ita est. At illi certe raro eveniunt, 
siintque ex casibiis majoribus. Itaque aequiparari pos- 
sunt cometis sublimioribus, qui et ipsi infrequentes sunt. 
Neque enim id agitur, ut terrae simpliciter asseratur 
seternitas, sed ut illud appareat (quod initio diximus) 
inter cadum et terram, quatenus ad constantiam et mu- 
tationern, non miiltum interesse.^ Neque opera? pretiurn 
est argutari de a 3 ternitate ex rationibus motus : quemad- 
modiim enim motus circularis terininis non indiget, ita 
nec quies ; atque aeque susceptiviini est aeternitatis, ut 
densa in loco et congregatione magna connatural itatis 
suie consistant, qiiani ut tenuia rotent : cum partes 
avulsa? ainboruin feraiitur recta. Etiam illud in argu- 
nientum sumi potest, quod terrm inter! ora corniptioni 
magis obnoxia non siiit quam ipsum coelum ; quod ibi 
aliquid deperire solet, ubi aliquid refici potest. Cum 
vero imbres, et qua3 de alto clecidunt, (pim faciem su- 
periorem terne renovant, nullo modo penetrare possint 
ad interiora terrae, quae tainen ipsa stant mole sua, et 
quanto suo ; necessario fieri ut nihil deperdatur, quan- 
do nihil adsit quod succedat. Postremo, mutabilitas 
quae in extimis terne deprehenditur, videtur et ipsa i)er 
accidcns esse. Nam incrustatio ilia j)arva, qua‘ ad mil- 
liaria pauca dcorsum extendi videtur (intra quos termi- 
nos prajclane ilhe ofiicime et fabricas plantarum ncmpe 
et mineralium, concluduntur) mil lam fere reciperent 
varietatem, multo minus tain pulchra et elaborate arti- 
ficia, nisi ca pars terrae a coelestibus jiateretur et per- 
petuo vellicaretur. Quod si quis existimet calorern et 
vim activain solis et ccelestium universae terrje crassitu- 


1 Compare Tele‘^ius, De Rerum Nat. i. 11 : “ Sol modo terraque . . nec 
fieri uiiquam nec immutari videntur.” 
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dinem transverberare posse, is supcrstitiosus et fanati- 
cus censeri possit; cum liquido pateat quam parvo ob- 
jectu ea retundi et cohiberi possint. Atque de con- 
stantia terra? hacteniis : videndum jam de mutabilitate 
coelestium. 

Priino igitur non ea utendum est ration e, mutationes 
in ccelo non fieri, quia sub aspectum nostrum non veni- 
iint. Aspectum enim frustrat et loci distantia, et lucis 
sive excessus sive defectus, et corporis subtilitas aut 
parvitas ; neque enim scilicet si oculus in circulo luiim 
positus esset, hie qua' apud nos in superficie terra fiunt 
mutationes, veluti inundationcs, terra motus, adificia, 
structuras aut moles, cernere posset ; qua' parva* festu- 
ca' rationem non exa‘quant ad tantam distantiam. Ne- 
que ex eo, quod ccelum interstellare diaphaniim sit, et 
Stella* noctibus serenis ea'deiu numero et facie cernun- 
tur, qiiis facile pronunciet universum corpus {jetlieris 
liin})idum, purum, et iinmutabile esse. Nam et aer 
innumeras varietates suscipit, a'stus, frigoris, odorum, et 
omnigenm mistura? cum vai)oribus subtilioribus, neque 
propterea exuit diapliaimni ; similiter nee imagini aut fa- 
ciei illi e(Xili credendum. Nam si magna* ilia* nubium 
moles qua? cmlum interdum invohunt, et solis et astro- 
rum conspectum tollunt a nobis propter propinquitatem 
i})sarum ad visum nostnim, in superioribus cmli parti- 
bus })endercnt, neutiquam ilhe faciein ca*li sereni muta- 
rent : nam noc ipsa* cerni possent propter distantiam, 
nee ullam eclijjsin facere in astris, pro])ter corporum 
parvitatem respectu magnitudinis astrorum. Quin et 
corpus ipsum lunm, nisi qua parte lumen excipit, faciem 
coili non mutat ; ut, si lumen illud abesset, tantum cor- 
pus nos latere ])lane posset. At contra liquido patet ex 
massis corporum qute mole et magnitudine spatiorum 
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distantiam vinccre, et propter inateriam luminosam aut 
splendidam visum nostrum laeessere possint, admirandas 
ill ccelo accidere mutationes atque insolentias. Id eiiim 
perspicitur in cometis sublimioribus, iis nimirum qui et 
iiguram stellae indueruiit absque coma, neiiue solum 
ex doctrina parallaxium * su]>ra lunam collocati esse 
probantur, sed configiirationom etiam certain et con- 
stantcin cum stellis Hxis liabucrunt, et stationes suas 
servarunt, neque erroiies fuerunt ; cpiales jctas nostra 
non semel vidit, primo in Cassiopea,*^ itorum non ita 
pridem in Ophiuclio. Quod vero luijusinodi constantia 
qua* consj)icitur in conietis fiat ob scquacitateni ad ali- 
quod astrum, ((jua Aristotelis o])inio fiiit, qui similem 
rationem esse posuit comcta* ad astrum unicum et ga- 
laxia* ad astra congregata, utrunujiie falso), id jam oliin 
ex])losuin est, non sine nota ingenii Aristotelis, qui levi 
conteinplatione bujusmodi res confingcre ausus est.^ Ne- 
que vero ista nmtatio in codestibus circa stellas novas, 
locum tenet solummodo in iis stellis qum \identur esse 
natura^ evanida*,, sed etiam in iis qua morantur. Nam 
et in Stella ilia nova Ilipparclii,^ apparitionis mentio 
facta est apud vetercs, dis])aritionis necpiaquain/* Etiam 
conspici nuper coepit stella nova in pectore Cygni, ([uae 

1 Galileo (in the opening; of his fiist lecture on the new star in 1004) 
showed /7*om the ahistud' o f parallax^ that the new star could not be, as 

the vulgar hy])othesi', represented, a mere meteor eiij'etidered in our at- 
mosphere and nearer the earth than tin moon, but must be situated among 
the most remote heavenly bodies ” — Life of Oaldeo, ]j. U K p 16. — 
J. .S. 

2 A new star was observed in Cassiopeia by (hirnelius Gemma and Ty- 
cho Brahe in 1572, it disapjieared in 1574 The star in Gphiuehus was 
observed by Kepler in 1604, and disappeared about the end of 1605. Com- 
pare with the argument in the text, Galileo, Diahgi det Sistani, 

8 See Aristot. Meteorol. i. 8 
4 lUppachi in original. — J, 8, 
fi See Pliny, ii. 24. 
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jam per duoclecim annos integros duravit,^ fetatem co- 
metje ((jualis liabt^tiir) longo intervallo supergressa, nec 
adhuc diininuta aut adoriians^ fugam. Neque illud 
rursus })roprium et perj)etimm est, ut vetercs stellae 
nmtationeiii pror^us non patiantur, sed tantum stellae 
recentioris epij)haniiii, in (juibus nil minim si mutatio 
eveniat, cum ipsa generatio et origo i])sarum irnmemo- 
rialis non sit. Missa eniin Arcadum fabula de ])rima 
e])ij)bania lunte, qua se jactant illi fuissc antiquiores,® 
non desunt exeinpla in reruin memoria satis fida, cum 
sol per tres vices, abscjue incidentia eclipsis aut inter- 
positionc nubiuin, acre liquido et sereno, j)rodiit vultu 
mutato ])er multos dies, neque tamen similiter affectus, 
semel luce exili, bis subfusca. Talia enim evenerunt 
anno t)ccx(j, per septcndecim dies, et temporibus Jus- 
tiniani ])er annum dimidium,^ et j)ost mortem Julii 
Ca^saris per coinplures dies. Atque Juliame illius 


1 This star, wliith is of variable nia^-nitufle, was first observed by Jansen 
in 1600, so tliat the J)e<icnptfO Glohi Inidh'Ctualis must have been written 
in 161^. 

2 So in onj>inal — J S. 

3 Orta jirior Luna (dc se si creditiir ipsi) 

A maf^no tellus Aicade uonien habet. Ovid, Fasti^ i. 469. 

See for a dissiutatioii on this mythical story, Ilevne, Ojnisc. ii .332 , and a 
eoimminication trom Professor Franz given m the lourth volume of Hum- 
boldt’s 

4 'These ])heiioniena aie mentioned m juxtaposition by Patrieius, Pan- 
cosmtn^ ]). in., from whom B-u-oii probably derived his knowledge ot them 
For the darkness in 700 Patncius ipiotes Paul the Peaeoii, and for that m 
Justinian’s tune Peter Messias or Mexia, \vho was almost a contemporary 
of his own. The original authority for it IS Procopius, I'miffal ii. 14. 

It IS to this darkening of tlie sun that Bacon refers in the phrase “ semel 
luce exili.” Gompare a list of seventeen examples of obscuiation of the 
sun’s light in the thud volume of Humboldt's Cosmos. He does not men- 
tion that which took place in 700; and the obscuration m the time of Justin- 
ian IS said on the authorilvof Abul-Faragius to have lasted 14 months. 
Hiiinbeldt compares it to that which took place in 1783. 

21 
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obtenebrationis manet testimonmm illucl insigne Vir- 
gilii : 

Ille etiam extincto miseratus Caesarc Romam, 

Cum caput obseura nitulum fen ugiiie texit, 

Impiaque {Ftcrnam timuerunt seciila iioctem.^ 

Varronis vero, liominis 11:1 antiqiiitnto peritissimi, nar- 
ratio qua' invenitur apud Aiigiistinum ^ do stella Ven- 
eris, — illam scilicet tempore r)gygis regis miitavisse 
colorein, magnitudinem, et fignram, — dubia^ fidei esse 
potuit, ni simile eventuin celebri sp('ctaculo a^tate nos- 
tra MDLXXViiT recurrisset. Nam turn (jno(]ue ]ier an- 
num integrum novatio facta est nunnorabilis in st(‘lla 
Veneris, r|ua* conspiciebatnr magnitndine et sjdcndore 
insolitis, riib(‘dine Martem ipsuni snp(‘ral)at, et figiiram 
sappius mutabat, facta quandorpie triangularis, quando- 
que quadrangnlaris, etiam rotunda, iit in ii)sa massa et 
substantia jn'orsus ])ati vider(‘tur.'‘^ (:^)uin etiam stella 

1 Virg. (leorg i 409. See IMiiiv, ii. 30 , and tlie other authorities men- 
tioned 111 Ileync s Virgil ad loc 

^ St August l)e Civit I>ei, XXI 8. 

8 Patiieiiis was B.Kon’s authoiity for this storv. After mentioning what 
Augustine lejie.its liom Van o, he goes on thus “ (^ii.e res an o etiam iiostio 
accidit anno M d ia\ \ hi RoinaMiue visum nl est die \vi NoMuiibiis. 
In Geimaniri vero die l)e«'enibris xxvi IVique totum eiini annum, sub 
vesperain, sole nondum merso \isji est iiiagiiitudine iiisolit.i, ligura veio 
inodo tnangula, modo (piadiangul.'i, mod»> nnuiida, et splciidou* maxinio, 
et ruhedine ninion* <juatn sit Mart is rubedo (Miisuin tameii non mutavit ” 
— Pati iciiK, J^nrirosmia, p 107. Tins is gm*n as evidence against tlie Aris- 
totelian dm lime ot the immutalulitv ol the he.iwus, and that it is not 
mentioned b\ Galileo and the other wiiteis mIio so eonstantlv refer to the 
new Stans 111 (.'assiopeia and Serpentarms tor similar evidenee seems to show 
that the story has no other toundation than that \eims was then visible be- 
fore sunset The stoi \ would, if true, have been a bettei proof ot a change 
m the siiperlunarv heavens than the new^ stais, seeing that it eould not be 
said that Venus was a inerelv sublunary meteoi. So wonderful a fact 
ought not to have been quoted on the authuiit> of a loose and somewhat 
rhetori<‘al wTiter like Patrieius. [We must not forget however that this is 
an unfinished work, not published, nor prepared, nor perhaps intended, tor 
puhlieation by the writer — ./ *S. j 

It IS pos.sihle that Patricius’s story may he conneeted wuth the phenomenon 
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ilia ex vetcribus quae in coxa Caniculae sita est, quam 
ipse se vidisse dicit Aristoteles comaB nonnihil habentem 
eamque comam, prscscrtim obiter intucivti, vibrantem, 
niutata jam videtiir et comam deposuissc, (‘uiii nihil 
ejusmodi jam nostra jetate deprehendatur.^ Adde etiam 
quod complures mutationes coelestium, pra^sertim in 
stellis minoribus, ex nc^lectu observationiini facile pra‘- 
t(‘rlabuntur, et nobis pereunt. At promptiim erit sciolo 
alicui ista ad va])ores et disj>ositionem medii referre : 
sed mutationes (pia^ corpus astri alicujus constanter et 
a3(piabilitcr et diu obsidere dcprelienduiitiir et una cum 
astro circimivolvi, omnino in astro ipso, aut saltern in 
{Ctliere j)ro]jinquo statiii debcnt, non in regionibus atuds 
infeidoribus ; ciijus rei etiam argumentum sumitur j)Ia- 
ne validum, quod linjnsinodi mutationes raro fiunt, et 
longis interv^allis annoriim ; qine autem in atu’c fiunt 
per interpositioiK'ni vaporum, frequentius. Quod si 
quis judicium faciat ex online cadi atque motus ipsius 
a‘(pial)ilitate, cadiim innnutabile esse ; atque ccrtitudi- 
nein illam poriodoruin et restitutioiuun suinat in teter- 
nitatis tcsseram non dubiani, cum substantia* corruptib- 
ili vix coin])etere Audeatur motus constantia ; is paulo 
attentius dispicere debiierat, istain reditionem reruni per 
Au'ces et tanquam in orbem j)er tc*mpora certa, etiam hie 
infra apiid nos reperiri in noimullis ; maxime in nestu 

obseivod 111 China in and which is thus mentioned in Biot’s extracts 
fioni the annals ol the dynasty. “1578 22 Fe\ ricr (pt^Tiude Wanli 

6""^ aniK'‘e 1**"' luiie jour Woiitchiu) il parut uiio <?toile grande coniine le 
soldi.” 

Humboldt observes that it is extraordinary that no mention was made in 
the Kith century by Euiojiean astronomers of this phenomenon. It seems 
that Bacon has mistaken I’atiicius’H expression “ totum eum annum; ” 
which appears to mean, not that the phenomenon lasted a 5 'ear, hut that it 
was \ isible to the end of the year m which it appeared. See Connaissances 
dcs Temps for 1846, 

1 Aristot. Meteorol. i. G. 
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oceani : differentiae autem minores quae in coelestibus 
esse possnnt, et periodis et restitutionibus siiis aspoctiim 
nostrum et computationes nostras fiigiunt. Neque 
magis motus ille oircnlaris cadi in argumentum aeterni- 
tatis sumi potest ; (piod scilicet lationis circularis non sit 
terminus ; ^ motus autem iinmortalis substantia^ iniinor- 
tali convenit. Nam etiam comctje infcriores subter hi- 
nam locati rotant, idque ex vi jiropria ; nisi qnis for- 
te credere malit comrnentum illud de alligatioiu* ad as- 
trum. Enimvero si ]>laceat argumentari de a^ternitate 
coelestium ex motu circulari, id ad universitatem cadi 
trahi debuit, non ad partes cocli ; etenim aiT, mare, 
terra, inassis «Ttenia, jjartibus eaduca. Quin potius 
contra, non ita bene ominari licet de leternitate cadi ex 
motu illo rotationis ; quia ille ipse motus non est per- 
fectus in cccdo, nec restituit se exacte in circulo integro 
et puro, sed cum dc^linationilnis, sinuationibus, et spiris. 
Porro si qnis illiid quod diximiis de terra retorqueat 
(videlicet quod mutationes qiue in ea fiunt per accidens 
fieri disseruimus, eo quod terra patiatur a cado), atque 
asserat contrariam esse rationem cadi, cum ca*lum nullo 
modo pati possit vioi^sim a terra, quandoquidein omnis 
emissio a terra citra calum desinat, ut probabile sit 
coelum, ultra omnem vim inimicam seposituiii, suscej)- 
tivum esse leternitatis, cum a natura opposita minime 
concutiatur aut labefactetur ; is non conternnenda quae- 
dam objicit. Neque enim ii sumus, qui Tlialetis sim- 
plicitatem rcvereamur, qui ignes calestes depascere va- 
pores e terra et oceano sublimates, atque inde ali et 
refici opinatus est ; ^ (iHi vero vapores recidunt fere 
simili quanto ac adscenderunt, neque reficiendis et 

1 Arist. De Ott*lo, i 9. 

2 Plutarch, De Placit. Philoaoph i. 3. 
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terrae et globis cmlestibus ullo mode sufficiunt, neque 
prorsus in tam altuin pervenire possint) ; sed tamen 
utcunque terrae etlluvia materiata longe infra coelum se 
sistant, nihilominus si terra sit primum frigidum ex 
sententia Parmenidis et Telesii, non facile quis affirmet 
aut certo ad quaiii altitudinem vis ilia adversatrix et 
rivalis C(eli se insinuet seriatim et per succession em, 
praisertim cum tenuia naturam et impressionem frigidi 
et calidi imbibant et longe })erferant. Sed tamen, flato 
quod ca*lum non })atiatur a terra, nil obstat quin coeles- 
tia a se invicem pati possint et immutari, sol nimirum 
a stellis, stelbe a sole, planetai ab utrisque, universae ab 
mtbere cireumfuso, pra\sertim in desinentiis globorum. 
Praetcrea videtur opinio de seternitate coeli magnas 
vires sumpsisse ex ipsa inacliina et constructione cmli, 
quam astronomi ])luriina cum satagentia introduxerunt. 
Cautimi enim magno])ere videtur ex ea ut ca'lestia nil 
patiantur pr<Tter simplicem rotationem, in cjeteris con- 
sistant nec perturbentur. Itaque corpora astrorum in 
orbibus suis tanquam clavis fixa posuerunt. Singulis 
autem declinationibus, sublationibus, depressionibus, 
sinuationibus ipsorum tot circulos })erfectos convenientis 
crassitudinis attribuerunt, circulorum eorum et concava 
et convexa egregie tornantes et })olientes, ut in eis nil 
eminens, nil as})erum inveniatur, sed alter inter alterum 
receptus et ob laevorem exacte contiguus et tamen labi 
facilis, moveat placide et leliciter ; qua? immortalis scili- 
cet ingeniatio summovet oiimem violentiam in pertur- 
bationem, individuas profecto corruptionis pramuntias. 
Nam certe si corpora tanta qualia sunt globi astrorum, 
mtliera secant; neque tamen perpetuo meant per eas- 
dem atlieris partes, sed per partes et tract us longe 
diversos, cum aliquaiido superna invadant, aliquando 
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versus terrain descendant, aliqiiando vertant se ad 
austrum, aliquando ad boream ; periculum est procul- 
dubio ne fiant plurimae in cado impressiones et con- 
cussiones et reciprocationes et fluctus, atque indc se- 
quantur condensationes et rarefactiones corporuiii, qua? 
generationibus et altorationibiis viani pra'stiiieiit et 
])ra}struant. Quandoquidcm vero cx ration ibiis physi- 
cis, atque insupcr ex pluenoinenis ipsis, plane eoiista- 
bit hoc posteriiis a eriim esse, atque cominenta ilia })ri- 
ora astronomoruin de qnibus diximus (si (piis sanain 
mcnteni sumat) naturae prorsus illudere videantur, et 
rerum reperiantur inania; consentaneum est, ut etiam 
opinio de a‘ternitate c(elestium, qum cum illis conjnnc- 
ta est, idem subeat judicium. Quod si (piis hie relig- 
ionem opjK)nat, illi responsum voliimiis, ethnicam jac- 
tantiain tantuininodo istam jeternitatem caelo soli attri- 
buere, Scripturas Sacras a'ternitatem terrm et cado ex 
ajquo,^ Neque enim legitur solum, Solem et Lunarn 
ceternos et jidelen te.^ten in calo cssc ; ^ sed et illud, ^ene- 
rationes advent re et mlfjrare^ Terrain autem in oiternnm 
manere, De natura autem labili et caduca utriusqne, 
lino simul oraculo conclusiim est : Cvelutn et Ter ram 
2>ertramire ; verhum autem Domini non lyeriraimre? 
Deinde si quis adhuc instet, negari tamen non }>osse 

1 Lansberg makes a cunous remark as to the dithi ulties wlm !i may arise 
from a literal mterjiretation of Seiipture. “You ma}’ so interpret it,” he 
says, “ as to make il interfere not only with astionomy l)iit with geometry; 
as when it is said that one of the ewers in the 'IVmple was ten eulnts aeioss 
and thirty cubits round ” Camjainella, m his ApohxjKi j>ro Oaltlmt, telK 
a story of one Ulysses Albergettus, 'who wislnng to sliow that the moon 
shines by her own light, quoted the text ‘ Luna non dsihit lumen sun/n ’ — 
“ faciens vim in ly suum.” — Ly, it may be well to lemiuk, is used by the 
schoolmen as rd in Greek; probably because tiansciihers were often ig- 
norant of Greek, and copying by eye changed the form of what they did 
not understand. 

2 “manere,” Ecclesiastes, i. 4. 


8 Matth. XXIV. 35. 



DESCRIPTIO GLOBI INTELLECTUALIS. 327 

quin in ipsa superficle orbis terrarum et partibus proxi- 
mis infinitai fiant mutationes, in coulo non item ; huic 
ita occurrimus ; nec nos haic per omnia ajquare, et ta- 
men si regiones (quas vocant) super! orem et mediam ae- 
ris j)ro superficie aut iiiteriore tunica coeli accipiamus, 
quemadmoduin spatium istud apud nos, quo animalia, 
plantic, et miiieralia coiitiiientur, pro superficie vel ex- 
teriore tunica terrai accipimus ; et ibi quoque varias 
et multiforines generatioiies iiiveniri. Itaque tumultus 
fere omnis et conflictus et perturbatio in confiniis tau- 
tum cceli et terne locum habere videtur ; ut in rebus 
civilibus fit, in quibus illud frequenter usu venit, ut 
duoruin regnoruin fines continuis incursionibus et vio- 
lentiis infestentur, dum iiiteriores utriusque regni pro- 
viiiciie diutina pace fruuntur, et bellis tantuin graviori- 
bus et rarioribus commoveiitur. Quod vero ad illam 
alteram partem lieterogenese coelestium attinet (prout 
asseritur ab Aristotele), (juod calida non sint,^ ne for- 
te secpiatur conflagratio lleracliti, sed quod calefaciaiit 
per accidens, conterendo et diverberando aerem ; iies- 
cimus quid sibi velit liujusmodi desertor experientiie, 
idque contra consensiim veterum. Sed in illo mininie 
novum est, ut unum aliquid ab cxperientia abripiat, 
et statim natune insultet, pusillanimus simul et au- 
dax. Verum de hoc mox dicemus in qujestione, utnun 
astra nuit vert ignas ? fusius vero et accuratius in con- 
si liis nostris circa Ilistoriain Virtutum, ubi origines et 
cunabula Calidi et Frigidi tractabimus, mortalibus ad- 
huc incognita et intacta. Atqiie qua^stio de Iieteroge- 
nea coelestium ad hunc modum proposita sit. Dam- 
iiare eniiii sententiam Aristotelis absque compereiidi- 

1 Th(*v are the cause of heat by their motion and the consequent friction 
of the an, but are not tlieinselves hot. Aristot. de Cado, ii. 7. 
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iiatione res fortasse postulat, sed nostrum non patitiir 
institutum. 

Altera proponitur qua^stio, Quale sit contentum spatio- 
rum intcrstellarium ? Ilia enim aut vacua sunt, (][uod 
Gilbertus sensit ; aut repleta cor})ore quod sit ad astra 
instar aeris ad flaminam, quod familiariter accedit ad 
sensum ; vel repleta {‘or])ore liomogeneo cum ij)sis nstris, 
lucido ct quodaminodo empyreo, sed secundum minus, 
lucis scilicet non tarn prafulgida^ et vibrantis : id (juod 
sibi velle videtur rec(*pta opinio, quod stella sit ])ars 
densior sphau'a* sua*.^ Nihil autem ofHcit quo minus 
lucidum sit diaphanum ad transmitten dam lucem inagis 
fortem. Nam acute notavit Telesiiis etiam aerem com- 
munem contincre aliquid in se lucis, eo usus argumento, 
quod sint qmedam animalia, qua* noctu vident, quorum 
scilicet visus ad tenuem liujusmodi lucem recijnendam 
et fovendam sit pro])ortionatus.‘^ Nam actum lucis abs- 
que ulla luce, vel ex ipsa spiritus visivi luce interna 
fieri, minus credibile esse. Sed et flamina ipsa diaphana 
conspicitur, etiam ad transmittendam speciem corporis 
o])aci, lit in fills lucernarum patet ; mill to magis ad 
transmittendam speci(*m lucis intensions. Etiam ex 
flammis alia* aliis sunt })ellucidiores. Idcpie accidit vel 
ex natura corjmris inflammati, vel ex co])ia. Nam flam- 
ina se\i aut cera* magis luminosa est, et (si ita loqiii 
licet) magis ignea ; at flamma sjdritus vini magis opaca, 
et tamjuam aerea, ])ra*sertim si in parva sit quantitate, 
ut flamma seipsam non inspisset. At nos liujus rei 
etiam experirnentum feciinus ; videlicet accipient(*s can- 
delam cerearn, eamque in situla erigentes (sitiila idcirco 
usi metallica, ut corpus candela* a flamma qua* circum- 
fundenda erat posset rnuniri), situlam vero in j)atera 

1 Aribtot. de Ga‘lo, 11 . 7. 2 Telcsius, De Kor Nat i 3. 
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ubi erat parum spiritiis vini collocantcs, tumquo primo 
canclelam, deincle spiritum vini acccndentes ; ubi facile 
erat cernero flaminam candelse coruscantcm et candi- 
dam, per medium flamina* spiritus vini infirnue et ver- 
gentis ad diaplianum.^ Atqiic pari ratione cernuntur 
sjrpius per coelum trabes lucidm lucem manifestam ex 
se {)nebentes, et tenebras noctis insigniter illnstraiites ; 
per quarum corpora tamen datur conspicere astra. At- 
tainen ista ina3qualitas stellm et mtheris interstellaris 
non bene definitur per tonne et densiim, ut Stella scil- 
icet sit densior, tether tennior. Nam generaliter liic 
apud nos flamina acre est corpus subtilius, magis, in- 
quam, exjiansum, et minus liabens materiie pro spatio 
quod occu])at ; (j[uod etiam in ccelestibus obtinere j)ro- 
babile est. Durior vero est error, si stellain s])}uera? 
I)artem esse intelligant veluti clavo fixani, et a‘thera 
stelljo deierens.2 Hoc enim fictitium quiddam est, 
qnemadmodum et erbium contiguatio ilia qujn describ- 
itur. Nam eoiqms stella* in cursu suo aut mthera 
secat, aut et anher ij)se rotat simul tequaliter. Si enim 
injequaliter rotet, etiam stellam secare aetliera necesse 
est. Fabrica autem ilia orbium contiguorum, ut con- 
cavum exterioris orbis recipiat convexum interioris, 
et tamen j)ro])ter la*vorem utriiis(|ue alter alteriiin in 
conversionibus suis, licet inmqualibus, non im])ediat, 

1 Compare Sylm Sylrnrwn (31 ). 

2 Tilt* phrase fixed starh, Sideru iiifixa etelo, was orif^mallv connected 

with the notion of the stars bein^^ fa.stcned to the vault of heaven. 3 he 
substitution, as Humboldt has leinarked, of for oi indi- 

cates the tiansition to our notion of fixed stars, which relates only to their 
relative imniohihty. See Ow/nos*, vol. in , chapter on Fixed Stais Theie 
is a curious passage in Acosta’s History of tlie Indies on this subject He 
conceives that both the Milky Wav and wdiat are commonly called the 
Coal Lags belong to the substance of the heaven itself, and prove by their 
motion that the heavens turn as well as the stars [i. 2.]. 
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realis non est ; cum perpetuuin et continuum sit cor- 
pus aetheris, quemadmodiiin et atiris ; ct tamen quia 
inagiia reperiatur in utroque corpore diversitas, quate- 
nus ad raritatem et alia, regioiies ipsonim docendi gra- 
tia n'ctissime distinguantur. Ita(jue rec*i})iatur sexta^ 
qumstio secundum liaiic nostram cxjjlicationem. Se- 
quitur quaistio altera nec ea simj)lex ; de sub^^taiitia 
i})S()rum astrorum. Prime enim qua^ritur, An Hint alii 
ghhi sive 7nas8op ex mate^'ia soVula et eompaefa^ 'prater 
ip>8am terrain ? Sana eniin mento j)roj)oiiitur ea con- 
tem})latio in libro de facie in orbe lume, non esse veri- 
simile, in dispersione materia^ natnrain quicquid coni- 
pacti corporis erat in unicum terra^ globuin conclusisse, 
cum tantus sit exercitiis globoruni ex materia rara et 
explicata.^ Huic vero cogitation! tarn immoderate 
indulsit Gilbertus (in quo taiiuMi babuit pnecmrsores 
vel duces potius nonmillos ex antiquis), ut non solum 
terram et lunam, sod complures alios globos, solidos et 
opacos, per expansioneni cadi inter globos lucentes 
sparsos asserat.^ Neque opinio ejus hie stetit, sed et 

1 This IS apparently a wrong leading for /.s/o I'lu* phrase “ ista (pnestio 
reeipiatui ” occurs w^ith vaiiatiuns seveiul times m the i ouise of the tiact. 
That the text is WToiig appears not only from the eircumstanLe that the 
(piestion Bacon is speaking of is the seventh and not the sixth, but fiom 
tins also, that he deaily dues not intend to say “ Let si sixth (jucstioa he 
admitted,” but “ Let the question ol which 1 lia\e been speaking be ad- 
mitted,” a reference wliieb requires the demoustiative pronoun 

2 riiitarcli, De Fueie in Oibe Luna*, ]> U24 

« ‘‘Duo sunt globorum geneia, liicentia et non lucentia; lueeiitia Sol, 
fixflp spleiididiores; non lueeiitia, ut tellus, Luna, stellie iiebulosie ” — (hl~ 
hert^ Physiol Nov. ii. 10. 

Thales is said to have been the first person who assorted that the moon 
IS illuminated by the sun Oeellus, and jiorhaps llerai lules, said that she 
consists of earth surrounded by a mist. Diogenes Apolloiiiates, piobably 
follow’ing Anaxagoras, affirmed that along wntli the visible stars revolve 
in the heavens utpavng which occasionally tall to the earth. Sto- 

bteus, Eclog. Phys. i. 25. 
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gloljos illos lucentes ad aspectum, nimiriim so] cm et 
clarissinia qiiseque astra, ex materia quapiam solida, 
licet magis s})lendida et sequali, constitui existimavit ; 
lucem ))riiiiitivam cum lumine, quod ejus censetur ima- 
go, coiilundens (nam et nostrum mare ex sese lucem 
ad (listans proportioiiatum ejaculari censuit) ; nullam 
autem conglobationem agnovit (xilbertiis, nisi in ma- 
teria solida, cujus corpora ilia circumfusa rara et tcnuia, 
eflluvia qutnclam tan turn essent et tanquam defection es ; 
et deinde vacuum. Verum diligentissimi cujusque et 
niaxime sobrii invest! gat oris natiine animum perstrin- 
gere posset cogitatio ilia de Luna, quod sit ex materia 
solida. Nam et lucem reverberat, n(*c lucem traiismit- 
tit, et propria3 lucis tainjuam expers est, et jdena est 
imequalitatis ; qua3 omnia solidorum sunt. Videmus 
enim a^tliera ipsum et aerem, quje tenuia sunt corpora, 
solis lucem excipere, sed minime reflectere ; quod luna 
facit. Solis vero radiorum is est vigor, ut densas ad- 
modum nubes, qua* materia) sunt aqucm, trajicere ct 
penetrare possit ; lunaiii tamen neutiquam. At lux 
lunie ipsius in eclipsibus ali(juibus cernitur nonnulla, 
licet obscura ; in noviluniis autem et ietatibus lunoe, 
nulla, pncter partem irradiatam a sole. Porro, flam- 
ma* impune et £ecul(*nta) (ex quo genere substantiae 
Empedocles eonstare lunam opinatus est^) sunt certe 
imequales, sed tamen ea* ina*qualitates non locantur, 
sed mobiles plcruiKiue sunt ; cum macula) in luna coii- 
stantes putentur. Accedit quoqiie quod macula) ilbe 
etiam suas subiiuequalitates habere deprehendantur 

1 Empc*(l()cle<i said tliat the moon was at{)a avvtarpaiifdvov 
TTtm/yoTa vnh rri/pdc warf (rvfi/jiKTOv, 6i(7K0tid// dc rw ax'tj^TL — StobcBus^ 
Echg. I'hgsic. i. 27. 

Heeren remarks that Stobteiis is the only author by whom this opinion is 
mentioned. 
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per specilla optica, ut jam plane multipliciter figurata 
reperiatur luna, et selenograpliia ilia sive typus lunfo, 
quern animo agitabat Gilbertus,^ jam ex Galilan c‘t alio- 
rum industria prtesto esbC videatur. Quod si luna ex 
materia quapiam solida constitui possit ut terra' affinis, 
aut fbox co'Ji (bujusinodi qusedam jactantur), vidcndum 
rursus an ilia sit in hoc gcnere sola. Nam ct Mercu- 
rius quandoquc repertus est in coiijunctione soils, tan- 
quam macula qua'dam, sive pusilla eclipsis. At maculne 
ilhe nigricantes qua* in liemispha*rio antarctico inveni- 
untur, suntque fixje, non secus ac galaxia, majorem 
injiciunt dnbitatioiiem de globis opacis etiam in j)artibus 
ca'li sublimioribus.- Nam quod illud in causa sit, quia 
cerium in illis locis sit tenue et tanquam perforatum, id 
minus \erisimile est; propterea epiod hujusmodi decre- 
montum et tanquam privatio rci visibilis ex tanta dis- 
tantia visum nostrum nullo modo percutere possit, cum 
etiam reliquum corpus mtheris invisibile sit, nec nisi 
per comparationem ad corpora stellarum cernatur. Il- 
lud fortasse magis j)robabile foret, nigrores illos [defec- 
tui] ^ luiiiinis imputare, quia rariores inveniimtur stelhv 
circa earn partem cadi, quemadmodum circa galaxiam 
crebriores ; ut alter locus continenter luminosus videa- 
tur, alter uinbrosus. Magis enim committi videntur 
ignes ca*lestes in antarctico hemisplimrio, quam in nos- 
tro ; majores siquidem stellas habeat, sed paiiciores, 
et s])atia interstellaria inajora. Verum i])sa traditio 
de maculis illis non admodum fida est, saltern non 
tarn magna circa earn observationem adhibita est dil- 

1 See his Physiologia Nova, ii 14 , and the map of the moon by which 
it is illustrated. 

2 See for this Patneius, f 90 ; and Acosta’s Ilistor}" of the Indies, book 
i. chap. 2. 

8 This word was supplied in Montagu’s edition. — J. S. 
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igentia, ut consequential inde deduci adhuc debeant. 
Illud magis preinit inquisitionem praisentein, quod pos- 
sint esse plures globi o])aci per jetliera sparsi, qui om- 
nino non cernuntur. Nam et luna ipsa in j)rimis orti- 
bu8, (piatenus illustratur a sole, visum sane ferit, cornu 
et labro illo tenui circuli extimi, in profuiido autein 
mininie, sed cernitur eadem specie tanquain reliquus 
aether : ot stellula* illa^ erraticie circa Jovein a Galilmo 
(si tides constet) reperta% merguntur ad visum nostrum 
in ])eIago illo a‘theris, tanquam insuke minores et non 
coiis})icu{e ; similiter et ill;c stellulm quarum glomeratio 
effecit galaxiain, si singuke sparsiin, non congregataB 
confertirn, collocatm essent, prorsus conspectum nos- 
trum effugerent ; quemadmodum et complures alia?, 
qiue noctibus serenis, }>ra*sertim per bieniem, micant ; 
etiam nebulosie ilke stelke sive foramina ad Pr{ese])e,^ 
jam distiiictae per specilla numerantnr; quin per eadem 
specilla in fonte lucis omnium purissimo (solem dici- 
miis), macularum et opaci et ina*qualitatis serupulus 

1 The nebula Pr.Tsepe in Cancer, and the one in the head of Orion, were 
the two hnst nebula* ever lesolved into distinct htais (Jalileo figures 

of them as thcA appeared through his telestope in tlm ISj^dercus Niinaus, 
What Bacon goes on to say of spots in the sun is particularly interesting 
Galileo did not publish on the subject befoie 1013; so that Bacon’s infor- 
niation was probably not derived trom Galileo, though it is believed that 
Galileo’s first observations weie made in i^ovember 1610 The earliest ac- 
count uhich IS known to b.av’^e been printed of these spots is that of Fahn- 
cius, whose father’s interesting correspondence with Ke]>ler has recently 
been ])ul)hshed Ills tract Di ^f<u uJtiy hi i:ioh oAseryotis was published at 
Wittenberg, 1011 It seems ditlicult to decide the question of priority of 
observation between him and Galileo. Harriot observed the spots m De- 
cember 1010, hut did not apyiarently know what to make of the appear- 
ance, and does not designate the phenomena by the specifie name ot spots 
until December 1011, before which time their existence had been fully as- 
certained by others. He drew a picture howevei of what he had seen on 
the first occasion, of which a facsimile has been published by Professor 
Bigmid, to whom I am indt‘hted for most of the substance of this note. See 
his Supplement to Bradley’s Works, pp. 32. 35. 37. 
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nonnallus objectus esse videtur. Quod si nihil aliud, 
certe gradatio ipsa inter astra ccnlestia quoad lucem, a 
clarissimis descendens ct pertingens ad obscura et ca- 
ligiiiosa, eo rem deducit, ut fidem faciat posse esse et 
globos oniniiio opacos. Minor eiiiin gradus esse videtur 
a Stella nebulosa ad oj)acam, qua in a Stella clarissima 
ad nebulosam. Aspectus autein nostcr plane fallitur et 
cireumscribitur. Quicquid enini spargitur in cado, ne- 
que liabet magnitudinem iiisignem atcpie etiam luccm 
vividaiii et fortem, latet, nec fiiciem cadi mutat. Nequc 
vero imperiti ciijusqiiam animuni pei'cellat, si in du- 
bium veiiiat utruin globi ex materia compacta pensiles 
sisti [>ossint. Nam et terra i])&a in medio aeris, rei 
inollihs^iiiije, circuiiifusi, pensilis natat ; et magine nu- 
biuni aquosarum moles, et grandinis congeries, luerent 
ill regioiiibus aeris, ct iiide inagis dejiciuntur (piam 
desceiidunt, antequam terra^ vicinitatem jiersentiscant. 
Itacjiie optiine notavit (xilbertus, corpora gravia }>ost 
longam a terra distantiain motum versus inferiora pau- 
latini exuere, utpote qui a nullo alio corporum aj)])etitu 
quam illo coeuiidi et se congregandi ad terrain ((juie 
est coi'porum cum ii^dem connaturalium massa) or- 
tum liabet, atque intra orbcm virtutis sua^ terminatur.^ 
Nam ([uod de inotu ad terrai centrum asseritur, t*sset 
profecto virtuosum genus niliili, quod taiita ad se 
rajieret ; necjue corpus nisi a corjiore patitur. lta<|ue 
(j[Ujestio ista de globis opacis et solidis, licet nova et 
ad opiiiiones vulgares durior, recijiiatur ; atque uiia 
conjungatur qumstio ilia vetus, nec tamen decisa, qam 
ex astriis lucem pivrnaut jtrindtivdm^ atque ex sese^ et 
quae rurms ex illmtratloue (puirum altera consub- 

btantialia videntur soli, altera luna*. Denique omnein 
1 Gilbert, Physiol. Nova, i. 21. 
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inqiiisitionem do divcrsitatc substantiae astrorum ad 
invlcem, quiu multifaria videtur, cum alia rutila, alia 
plumbca, alia Candida, alia splendida, alia ncbulosa 
manifesto et constanter cernantur, ad septimam qiiuesti- 
onem iiitelligimus relerri. Altera quiestio ea est, An 
astra dnt verl iync8 ? qua? taincn qua*stio desiderat pru- 
dentiam quandam intelligendi. Aliud est eiiiin dicere, 
asira esse veros iijncs ; aliud, astra (sint licet veri iynes') 
cunctas ejcercere vtres^ atijiue easdein edere actiones^ qiias 
iynis communis. Necpe propterea ad ignem aliquem 
notionalem aut phaiitasticuin devenieiulum est, qui 
nomen ignis retineat, pro])rietates abnoget. Nam et 
noster ignis, si in tali (juanto (jnabi est quantum astri in 
oethere collocarctur, ditferentes daturus fuerit opcrati- 
ones ab iis (|iue reperiuntur hie aj)ud nos ; cum entia 
longe di versus nanciscantur virtutes, et ox quanto suo 
et ex consitu sivc* collocation(‘ sua. Etcniin massoe 
majores, hoc est corj)()ra connaturalia qua' congregau- 
tur in tali (jxianto (juod habeat analogiam ad sum- 
mam universi, induunt virtutes cosmicas, qune in por- 
tionibus suis nullatenus reperiuntiir. Nam ocoaniis, 
(|ui est aquaruni congregatio maxima, fliiit et refluit ; 
at stagna et lacus mininie. SimilittT universa terra 
peiidet, portio terra* cadit. Collocatio autom entis 
plurimi ad omnia momenti est et in j>ortioiiibus ma- 
joribus et minoribus, propter contigua et adjacentia, 
vel arnica vel iniinica. At multo majorem etiam 
evenire necesse est actionum diversitatem inter ignem 
astrorum et nostrum, quia non tantum in (|uanto et col- 
locatione, sed etiam in substantia, aliquatenus varietur. 
Ignis enim astrorum j)unis, integer, et nativus ; at ignis 
noster degener, qui tanquam Vulcanus in terram dejec- 
tus ex casu claudicat. Si quis enim advertat, habemus 
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ignem apud nos extra locum siuim, trepiduin, contrariis 
circumfusum, indigum, et stipein alimenti ut conserve- 
tur cmendicantem, ct fugieiitem. At in coelo existit 
ignis vere locatus, ab iinpetu aliciijus contrarii disjunc- 
tus, constaiis ex se ot similibiis conservatus, et ])r()])rias 
operationes libere ct abs(|ue mulcstia ])eragens. Itaque 
niJiil opus fuit Patritio, iit formam flaiiima* jwaniida- 
lem, (jualis apud nos iiiveiiitur, salviiret, conimiiiisci 
superiorem partem astri, qua* versus ictliera vertitur, 
posse esse pyramidalem, licet inferior ])ars, quie a nobis 
conspieitur, sit globosa.^ Nam ])}ramis ilia Hamime 
per accidens est ex coactione et constrictione alb’is, si- 
quidem flainma circa fomitem suum jdenior, ab inimici- 
tia aeris sensim coiistringitur et efHngitur in formam 
j)yramidis. Itaque in fiamma, basis Hjirninm lata est, 
vertex acutus ; in fumo, contra, infer! us acutum, vert(‘X 
latus, et tanquain j>yramis in versa ; quia aer fumum 
recij)it, flammam coinprimit. Quare consentaneum est 
flainmani apud nos esse pyramidalem, in c(X*lo globosam. 
Similiter et flamma apud nos corpus momentaiieum (*st, 
in mtliere j)ermaneiis ct durabilis. Attamen et apud 
jios Hainina ct ipsa inanerc possit in forma sua et sub- 
sistere, nisi a circumfusis perderetur ; quod maiiifestis- 
sinium est in flainmis majoribus. Oninis eniiii })ortio 
flammai in medio flamiiuc sita, et flamma undique cir- 
cumdata, non perit, sed eadem iiumero manet inex- 
tincta, et ccelurn rapide petens ; at in lateribus laboratur 
atque abinde orditur extinctio. Cujus rei modus (flam- 
mte interioris scilicet permauentia in flgura globosa, et 
flammoj exterioris vaiiesccntia et ])yramis^ in flammis 

1 “ Astra flammiP si ‘^unt, ctsi non rotuu<la* sint otiamsi sursum tondant, 
nihil obbtat quin exemplo nostranim, prooul aliquauto spectata*, et rotunda; 
appareant ctradiatoe.” — Paiuctus^ Pancosmia, xv. 
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bicoloribus experimento demonstrari possit. Quinetiam 
de ipso ardore flammse inter coelestem et nostrarn plu- 
rimum variari potest. Nam flamma ccelestis llbenter 
ct placido explicatur, tanquam in suo, at nostra tan- 
quam in alieno compiiigitur et ardet et fiirit. Omnis 
etiam ignis constipatus et incarceratus fit ardentior. 
Enimvero et radii flammje coelestis postquam ad cor- 
pora densiora et magis obstinata })ervenerint, et ipsi 
lenitatem suam deponunt, ct fiunt magis adurentcs. 
Itaque non debuit Aristoteles coiiflagrationem Hera- 
cliti orbi suo metuere, licet astra veros ignes statuisset. 
Poterit igitur ista quaestio recipi secundum banc expli- 
cationem. Sequitur altera (puestio, An astra alantwr^ 
atque etiam an augeantur^ minuantur^ genermtur^ extwr 
giiantur? Atque corte ex veteribus aliquis observa- 
tione quadam plebeia ali astra putavit, instar ignis, 
atque aquas et oceanum et humiditatem terra? dcpas- 
cere atque ex vaporibus et lialitibus rcparari. Qua? 
certe o])inio non videtur digna esse, ut quaestioiii mate- 
riam subministret. Nam et vapores bujusmodi longe 
citra astrorum altitudines deficiunt ; neque illorum tanta 
est copia, ut et aquis et terne per pluvias et rores rep- 
arandis, atque insuper tot et tantis globis ca?lestibus 
reficiendis sufHcere ullo modo queant ; ])ra?sertim cum 
manifcstum sit terram et oceanum humore evidenter 
j')er multa jam sccula non decrescerc, ut tantundera re- 
poni vidcatur, quantum exsorbetur. Neque etiam ratio 
alimenti astris tanquam igni nostro competit. Ubi enim 
aliquid deperit et decedit, ibi etiam reponitur quippiam 
et assimilatur.^ Quod genus assimilationis ex Tarta-. 
rismis est, ct ex contrariorum aut dissimilium circum- 

1 assimtdaiur in the original; so also in the next sentences askimulationis 
and nssimulationtm. — J. S. 
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fusione ortum ducit. At in astroruiii mole siinilari ct 
intei’iore nil tale evc'iiit, non nia^is quam in viseeribns 
terne, qua* nee ipsa alimtur, sed suLstantiam suam ser- 
vant secundum identitatem, non secundum assiniilati- 
onom. Attameii de cxtiinis oris corporum sidcreonim 
rectc datiir qu.Tstio, Utrmn m uno codcniqu.e tenore ona-- 
nmnt^ aid wtliera circiimfum)n (lcpr(vdentm\ aique ctmm 
inficiant Quare eo sensii dc aliinoniis astronini ctiam 
qiiccri potcrit. Dc an^montis vcro et diminutionilms 
astrorum in toto suo, rect(‘ adjiin^itiir qua*stio ; licet 
rara admoduin fucriiit placneniena, (pan illi diil)itatioiii 
oceasioneiii pra'lnav possint. Priino cniin exemphnii 
nullum, ncqiie simile ali(|ui(l inter (‘a qu;c ajuid nos 
rcj)eriuntur, liuic qmestioni ])atrocinatiir ; ^ cum globus 
nosier terra^ et aqnai'uni non vidcatur suscipc^rc, secun- 
dum totnm suuni, aiiginentationom aiit diminiitionem 
evid(*ntem aut insigiunn : s(‘d niolem suam ct quantum 
suum servan*. At stella* aj)j)arent ad aspe(*tum nos- 
trum interdum Tiiajore, iiiterdum minore corj)r>i*e. Ve- 
rum est ; sed ilia majoritas et minoritas stella* vel ad 
]ongin(|nitatein ct ad vicinitat(*m n‘fertur, ut in apogaas 
ct j)cnga‘is planetarum, vel a<l constitntiom*m medii. 
Quie vcro fit ex constitutione medii fiicih* dignoscitiir, 
quod non aliciii ccrta* stella*, sed omnibus cx a'quo ap- 
parentiam mutet, ut fit noetibus liiemallbus, gclu int(‘n- 
siorc, (juando stella* aiictjc vidciitiir magnitudinc, quia 
vapores et parcius surgunt ct fortius i*x])riniuntur, (*t 
universum corjnis aeris nonniliil condensatur, et vergit 
ad aqueurn sive crystallinmu, quod s])ecies cxliibct ma- 
jores. Quod si forte fuerit ali(pia j)articularis interposi- 
tio vaporum inter aspectuni nostrum et astruni certum, 
quae speciem astri amj)liet ((juod in sole et luna fre- 

1 patrocifiantur in the ongjiial — ./. S. 
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qiionter et manifesto fit, et in reliquis accidere potest), 
ea apparentia nec ii)sa fiillere })otest, quia mutatio ilia 
magnitudinis non durat, neque sequitur astrum nee cum 
corpore ejiis movetur, veruiii astrum ab ea cito liberatur, 
et solitain recuperat speciem. Veruntamen quamvis 
ista ita se liabeaiit, tamen cum et oliin temporibus pris- 
cis atque etiam jctate nostra, c(*lebri et magno spee- 
taeulo, magna novatio fiicta fiu'rit in stella Veneris et 
magnitudine et eolore, atque etiam figura ; cumque mu- 
tatio (jua; astrum alicpiod certuni ])erpetuo et constanter 
sequitur, et cum corpore (‘jus circumvolvi cernitur, ne- 
cessario statui debeat in astro ij).so, et non in medio ; 
cuiiKiue ex observatioiium n(*glectu multa (jine in ca*lo 
fiunt cons])ieua pra'tereantur et nobis p(‘reant ; istam 
])artem qua‘stionis nume recte admitti i‘eusi‘mus. Ejus- 
dc‘m generis est alt(‘ra pars qmestionis, Utrum aistra per 
lo7i<jos ^eculoruui circaitm naHcantur et di^Hipentur nisi 
quod major suppetat ])lnenomenorum ubertas qme banc 
qmestionem provocat (juam illam de augmentis ; sed ta- 
men in uno genere tantum. Isbun quoad veteres stellas, 
onini seculorum inemoria, nec alieujiis earum ortus 
])rimus notatus est (exceptis iis (jua* Arcades de Luna 
dim fabulati sunt), nee alicpui ex iis desidenitur. Ea- 
rum vero (jua* cumeta‘ liabita* sunt, sed forma et motu 
stellari, et prorsiis veluti stelbe novm,^ et apparitiones 


1 This mode ol speakin*; of the new '^ta^s eonfirms Pioft\ssor Rip^and’s 
explanation of a cm ions phiase in one of Sii William I.oA\er’s lettem to 
Ilarnot. “ His elliptical Itei planetaium, metliinkes, hhewe'^ a way to the 
solving? of the imknoAvii walks of comets” (he is speakiiif; of Kepler); 
“for as his ellipsis in the earth’s motion is more a ciicle, and in Maih 
IS more longe, and in some ot the othei planets may be longer againe, so 
in thob eommets that appeare fixed the ellipsis may be neere a right 
line.” The IVofessor lem arks that he may possibly allude to phenomena 
like the new star of 1572 It is this lettei of Sir William Lower’s, the 
lirst part ot which Baron Zach asciibed to the Kail of Northumberland, 
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vidimus, atque etiam ab antiquis accepimus, et dispari- 
tiones, dum aliis hominibus tanquam consumptae visae 
sunt, aliis tanquam assumpta? (iitpotc qiuu ad nos de- 
vecta) tanquam in perigajis, postc'a ad sublimiora reme- 
arunt), aliis vero tancpiarn rarescentes existimatse sunt 
atquo in ajthera solutjp. Vernm universam istam 
quaistionem de stellis novis ad eum locum rejicimus 
ubi de Cometis dicemus. Siiperest qua^stio altera, de 
Galaxia videlicet. An G-alaxia sit glomeratio astronim 
minimorum^ aut corpus contimiatum^ et pars ailieris^ me^ 
dice naturae inter aether earn et si deream ? Nam opinio 
ilia de exhalationibus jamdiu exlialavit, non sine nota 
ingenii Aristotelis, qni tale aliquid confingere ausus est, 
rei tarn constanti et fixjp irnponendo naturam transito- 
riam et variamd Quin et finis etiam bujus qua'stionis, 
prout a nobis proponitur, adesse jam videtur, si iis cred- 
imus qiue Galibnus tradidit, qui confusam illam lucis 
sj)eciem in astra numerata ct locata digossit. Nam 
quod Galaxia non tollit asj)ectnm astrorum qufp infra 
ipsam inveniuntur, illud certe litem non dirimit, nec 
rem inclinat in alterutram ])artem ; id tantummodo 
fortasse abnegat, non collocari Galaxiam inferius a‘there 
stellato. Hoc enim si foret, at(]uc insuper cor])us illud 
continuatum Galaxia? aliquam haberet j)rofunditatem, 
aspectum nostrum interce[)tum iri eonseiitaneum esset. 
Si vero pari collocetur altitudine cum stellis qua? j)er 
earn conspiciuntur, nil obstat quin stella^ spargi possint 
in ipsa Galaxia, non minus quam in reliquo a*there. 

an error which is repeated by Apelt in his Reformafton of Astronomy. 
See Ki^aiid's Supplement to Bradley’s Works, pp. 43 41) 

The idea that the new star of 1572 moved alternately towards and from 
the earth in a nght line, was proposed by John Dee. See Narrien’s Ilist. 
of Astronomy, p. 384. 

1 Arist. Meteor, i. 8. 
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Itaque et i^tam qua3stionem recipimus. Atque hae sex 
qutestiones pertinent ad substantiam coelestium ; qualis 
scilicet sit substantia coeli in genere, et qualis a 3 tlieris 
interstellaris, et qualis Galaxia^ et qualis astrorurn ipso- 
ruin, sive conferantur ad invicem, sive ad ignem nos- 
trum, sive ad corpus proprium. At de numero, magni- 
tudine, figura, et distaiitia astrorurn, prajter phenomena 
ipsa et quastiones historicas, de quibus postea dicetur, 
probleinata pliilosopliica fere simplicia sunt. De nu- 
inero scilicet secpiitur quasstio altera. An is sit nume^ 
ru8 astrorurn qui videtur^ quique Hipparclii diligentia 
notatus et descriptus est^ et in glohi ccelestis modulum 
conchisusf^ Nam et satis frigida est ratio ea quae 
redditur innuniene illius multitudinis stellarum occul- 
tarum et tanquam invisibilium, qiue noctibus serenis 
pruisertim i)er liiemem cons})ici solet ; ut ilhe apj)aren- 
tije s(‘ilicet sint non Stella* iiiinores, sed radiationes tan- 
tum et micationes et tanquam spicula stellarum cognita- 
rum ; et nova jam ceiihu sunt })lebecula} ca;lestis capita 
a GaliUeo, non solum in ilia turma qua Galaxia 3 nomine 
insignitur, verum etiain inter stationes i])sas et ordines 
planetarum. Stella autem invisibiles fiunt, aut propter 
corporis parvitatem, aut propter opacitatem (nam tenui- 
tatis nomen non adinodum a])j)robamus, cum flamma 
pura sit corpus eximia* tenuitatis), aut propter elonga- 
tionem et distantiam. De auctario autem numeri astro- 
rum per generationem stellarum novarum, qua'stionem, 
ut prills, ad locum de Cometis rejicimus. Quod vero 
ad magn it ndinem astrorurn attinet, ea qiue est secundum 
apparentiam magnitudo pertinet ad phamomena, vera 
autem ad inquisltionem pliilosophicam, solo illo contenta 


1 Namely, a thousand and twenty-two. 
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probleinate duodecimo ; ^ Qmv sit vera magnitudo cujus* 
que astri^ vel mensurata^ vel saltern collata facilius enini 
est inventu et deiiionstratu, globuin lima' esse globo ter- 
ra miiiorem, quani globum liiiue in ambitn tot millia 
jiassuuin continere. Itaqiie tentanduin et conteiiden- 
diim ut exaetai magnitudines inveniaiitiir ; ilhe si minus 
haberi possmt, iitendum coinparatis. Caj)iii]itiir auteni 
atque concluduntur magnitudines vera‘, vel al> eelipsi- 
bus et umbris, \e] ab extensionil>iis tarn lumiiiis qnam 
aliariim virtutum quas c*or])ora qna*(jue ])ro ratione 
magnitudinis longiiis ant ])ro[)iiis ejacnlaiitiir et dilfun- 
dunt; vel postrenio ])er sjmmetriain iiniversi, qua' juir- 
tiones cor])onim connaturaliuin ex ii(*eessitate quadarn 
tem])erat et tenninat. Miniine vero standum iis qiue 
ab astronoinis de veris magnitudinibus astroniin traditii 
sunt (licet videatur esse n's magme et aecurata' subtili- 
tatis) satis licenter et iiicauto ; s(‘d exquirenda' (si (juo? 
se ostendunt) probationes inagis fida‘ et sincera*. Mag- 
iiitudo vero et distaiitia astnaaiiii so invieem indicant 
ex rationibus opticis ; qua* taineii et i}>sa' excuti debent. 
Ista autem de Awa inagnitudine astroniin (juavstio nu- 
mero diiodecima est. Sequitur qmestio altera de figii- 
ra, A)i asfra sInt f/lohi ? hoc est, coacervatioiK's mate- 
ria* in tigura solida rotunda. Videntiir autem ad aj)- 
parentiam tres se ostendere tigura* astroniin ; globosa 
et crinita, iit sol ; globosa et angiilata, ut stella* (crines 
vero et anguli ad asjiectum tantum referimtur, forma 
globosa tantnin ad substantiam) ; globosa simjiliciter, 
ut kina. Neque eniin consjiieitiir stella oblonga, ant 

I This problem would be the thiiteentli li lhat avIikIi relates to tlu‘ num- 
ber of the stars is meluded in the enumeialion I am Iheiefoie iiu lined to 
think that it is not. the leason of the omi'sbJou being that it is matter of 
direet observation. 
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triangularis, aut quadrata, aut alteriiis figura\ Atque 
secunduin naturam videtur ut massjp rcrum niajorcs, ad 
conscM*v^ationom sui et veriorem unioiuan, se congrogent 
in globos. Deciina qiiarta qua*sti() pertiiiet ad distan- 
tiain ; Qua* ait vera Jiatantia alicujua Stella* lu 2^yofando 
cadi? Nam distantia^ ])lanetarum tain ad iiivicem qiiam 
cum stellis fixis laterales sive per ambituin c(i*li regun- 
tur a motibus earum. Quemadmodiim aiitem superius 
de magnitudine astrorum diximus, si exacta magnitude 
et })lane mensurata liaberi non })ossit, utendum esse 
magnitudine comparata ; idem de distaiitiis pra*eipiiiuis ; 
ut si exacte capi distantia non ])ossit (^exemjdi gratia a 
terra ad Saturn um, vel ad Jovtan), tamen ponatur in 
certo Saturnum esse Jove sublimiorem. Neque eniin 
systema e(eli (|u()ad interius, seiliet^t ordo planetaruin 
(pioad altitiulines, omnino sine controversia est, neque 
quie nunc obtinuerunt, olim credita sunt. Atque otiam 
adlme lis j)endet de IMereurio et Venen*, utra sit sub- 
limior. Inveniuntur autein distantije aut ex ])arallaxi- 
bus, aut ex eclipsibus, aut ex ration i bus motuum, aut ex 
a])parentiis diversis magnitudinum. Etiam alia auxilia 
liuie i\i ef)in[>aranda sunt, qu,*e luimana queat industria 
comminisei. Pra'terea crassitiidines sive profunditates 
s])h;erarum pertinent etiain ad distantias. 
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Cttm vero tanta reperiantur undequaque incommo 
da, satis habendum si asseratiir quipjaam quod minus 
durum sit. Constituemus itaque et nos Thema Uni-- 
versi^ pro modo historije qum nobis hactenus cognita 
est ; omnia integra servantes judicio nostro, postquam 
historia ot per historiain philoso[)hia nostra inductiva 
magis adulta sit. Proponemus autem primo qumdam 
de materia ccelestium, unde motus et construetio ip- 
sorum melius intelligi possit ; ])ostea de motu ipso 
(quod nunc praecipue agitur} (pia* cogitata et visa 
nobis sunt proferemus. Videtur itaque natura rerum 
in disj)ertitione materia*, disclusisse tenuia a crassis ; 
atque globum terra* crassis, omnia vero ab ij^sa su])er- 
ficie terra* et aquarum ad ultima ca*li usque tenuibus 
sive ])neumaticis assignassc ; tanquam geininis rerum 
classibus primariis, non aequis scilicet sed convenien- 
tibus })ortionibus. Neque vero vel aqua in nubibus 
barrens vel ventus in terra conclusus naturalem et })ro- 
priam rerum collocationem confundit. Ha3c vero dif- 
ferentia tenuis vel ])neumatici et crassi vel tangibi- 
lis omnino priinordialis est, et ea qua maxime utitur 
systema universL Sumpta autem est ex rerum con- 
ditione omnium simplicissima, hoc est copia et pau- 
citate materiae pro exporrectione sua. Pneumatica 
vero quae hie apud nos inveniuntur (de iis loquimur 
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quas simplicia et perfecta existunt, non composita et 
imperfecte mista) sunt plane ilia duo corpora Aer et 
Flamma. Ea vero ut corpora plane lieterogenea po- 
nenda sunt, non ut vulgo jmtatur, quod flamma nil 
aliud sit (paam aer inccnsus. His vero respondent in 
superioribus natura JEtherea et Siderea, sieut et infe- 
rioribus Aqua et Oleum, et magis in profun do Mer- 
curius et Sulphur, et generaliter corpora cruda et pin- 
guia, vel aliter corpora flainmam exhorrentia et con- 
cipientia (sales vero compositse naturae sunt ex partibus 
crudis siinul et inflammabilibus).^ Ishe vero duae 
magme rerum flimili.'c, Aerea et Flammea, videndum 
quo fa‘dere universi partem longe maximam oecupav- 
erint, et quas partes habeant in systcmatc. In acre 
terne proximo flamma vivit tantuin vitam momenta- 
neam, et affatim perit. Post(juam autem aer eoeperit 
esse ab elfluviis terne defecatior et bene attenuatus, 
natura flammno per varies casus ten tat et experitur in 
acre consistere, et (juanduque acquirit durationem non- 
nullam, non ex successione ut apud nos, sed in identi- 
tate ; quod in aliquibus cometis humilioribus ad tempus 
obtinet, qua? sunt medim fere naturm inter flammam 
successivam et consistentem ; non tamen figitur aut 
constat flammea natura, antequam perventum fiierit ad 
corpus liiine. Eo loco flamma extinguibile illud depo- 
nit, et se tuetur utcunque ; sed tamen infirma et sine 
vigore est ejusmodi flamma, et ])arum habens radiatio- 

i Salt IS montioned here, because Mercury, Sulphur, and Sail are accord- 
ing to Paracelsus the three* constituent principles of all substances. Bacon 
however, as we sec iii the Jh&tonn Sul/fhuris^ Merenru et Salts, of which only 
the aditus or preface has been preserved, refuses to recognise salt as a co- 
ordinate principle with the other two, “ duo ex illis, Sulphurem scilicet et 
Mercuriuui (seiisu nostro accepta) censemus esse naturas adinodum pri- 
mordialcs et penitissimos material schematismos. . . . Quod vero ad Salem 
attinet, alia res est.^’ 
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nis, nec propria natura vivida, nec a contraria natnra 
admodiim excitata. Etiam Integra non cst, sod ox oom- 
positione cum substantia lotboroa (cpialis ibi invonitiir) 
maculosa et interpolata. No(jue in rogiono jMorourii 
adinoduin folioitor oollooata est flainina, cum ox ooaduna- 
tione sua ])arvuin tantummodo planotain oonficoro potis 
sit, ounupie cum inagna ot ])orturbata variotato ot fliictu 
motiium, tanquam ignom fatuum, laboraiitom ot con- 
flictantem, noo so a solis pra*bidiis nisi per ])arva s])atia 
disjungi sustinontoni. Atquo ])Ostquam ad ri‘gionoiri 
Veneris est ventum, ineipit roborari fiamnioa natura et 
clarescere, et in globuin bene amplum eongregari ; (|ui 
tainen (‘t ii)se flnnulatur soli, et longius ab eo reeedore 
exliorret. In Solis auUau regione tanquam in soliocol- 
locatur Haniina ; media inter flaiiiinas planetarnm, fbrti- 
or etiam et vibrantior (plain llainnue fixaruni, ])r()i>ter 
inajorem antijieristasin et intensissiniam unionem. At 
flamina in regione Martis etiam robusta cernitur, solis 
vieinitateiii rutilatione reiereiis, sod jam sui juris, et (jua.‘ 
j)er int(*grum cieli diametrum se a sole disjungi jiatiatur. 
In regione atiiem Jovis Hamma eontentioiumi paiilatini 
deponens, magis jdaeida videtur et Candida, non tarn ex 
natura pr()})ria (ut Stella Veneris, quijipe ai’dentior), 
sed ex natura cireumfiisa iiiinus irritata et exasperata ; 
in (pia regione verisimile est, illud (juod ri‘}>erit (iali- 
heus, e(elum ineipere stelli‘seere, beet per Stellas ])arvi- 
tate sua in\ isibiles.^ In Saturni autcan regione rnrsiis 
natura flamma**-^ videtur nonniliil langueseere et be- 
bescere ; utpote et a solis auxiliis longius remota, et 

1 in tlie original a form of the woul not recoirnised hv Farri- 
olati, but common, I t»elie\ c, in Telesiiis — ,/ *S’ J This reference to Jupi- 
ter’s satellites shows that the Thenia (wit was wiitten alter the publica- 
tion of the Hifthreub 

2 So in the original . the true reading is probably /aw//iea. — J S. 
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a ca4o stellate in proximo exhausta. Postremo flam- 
mea et siderea natura, actlicrCcTc natura) victrix, cerium 
dat stellatuni, ex natura a‘therca et siderea (queinad- 
inodum globus tcrra‘ ex coiitinenti et aquis) varie s])ar- 
sis eonflatuin, versa tamen et subaeta at(]ue adeo assim- 
iilata ^ substantia a‘tlieroa, ut sideixxe sit ])r(>rsus pati- 
ens et subserviens. Itaepic ti'es re})eriuntur a terra ad 
fastigia eodi regiones generales, et tria tanquam tab- 
ulata, quoad naturam flammeam. Pegio extinetionis 
flainnue ; regio eoadiinatioiiis flamma' ; et regio disper- 
sionis flammai. At({ue de eontiguo et continuo argutari 
in eorporibus moliibiis et fluoribus, ])lebeium oinnino 
foret. llliid tanieu intelligendinn, consiiohse naturam 
ad sj)atia quanlam i)er gradus, deinde siibito per saltus 
jn'oeedere, atejue liiijusmodi proee'Ssum alternare ; aliter 
nulla posset tieri labriea, si per gradus insensibiles 
perj)etuo procederetur. Quantus enim saltus ((juoad 
explieationem materia^) a terra et aqua ad aerem vel 
maxime erassum et nebulo^uiii ? At(pie luec tainem 
natura tarn distantia cor])ora loco et siqieriieie conjun- 
guntur, sine medio aut intervallo. Nee minor saltus 
(quoad naturam substantialem) a regione aeris ad regi- 
onein luna* ; ingens similiter a ccelo lume ad cielum stel- 
latuin. Itaque si quis continuum et contiguum aeeep- 
erit non ex modo nexus, sed ex diversitate corporum 
connexorum, tres illai^ quas dixiinus regiones in liinit- 
ibus suis ])ro contiguis tantum baberi queant. Jam 
vero videndum liquido et perspicue, liax* nostra de sub- 
stantiis systematis theoria, qu;e et qualia neget, et qiue 
et (jualia affirmet, ut faeilius teneri vel destrui possit. 
Negat illud vulgatum, flavimani essr acrem incensiim; 

1 So in the ori^^mal* a mistake I feuppoho for nssiniilata. — J. S. 

^ Ulas 111 tile ()i iiial. — J, S. 
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affirmando corpora ilia duo Aerem et Flammam plane 
esse lieterogenea, instar Aquic et Olei, Suli)huris et 
Mereurii. Negat vacuum illud coacervatum Gilberti 
inter glohos fiparsos^ sed spatia vel acirca vel flainmea 
natura replcri. Negat lunam esse corpus aqueum vel 
densum vel solidum^ scd ex natura flainmea licet lenta 
et enervi, priinum scilicet rudimentum et sedimentum 
ultimum flammic coelestis ; cum flamma (secundum 
densitatem), non minus cjuarn aer et liquores, innume- 
ros recipiat gradus. Aflirmat, vere et lihenter 
locatam jiyi et constate^ non minus quam aerem vel 
aquam, nec esse rem momentaneam et successivam tan- 
tum in mole sua, per ronovationem et alimentum, ut 
liic fit apud nos. Affirmat, fiammam habere naturam 
coitivam vel coyigregativam in glohos^ quemadmodum na- 
tura terrea, minime similem aeri et aqua3, qine congre- 
gantur in orbibus et interstitiis globorum, sed nusquam 
in globos integros. Aflirmat, eandem naturam flam” 
meam in loco proprio (id est cado stellato') spargi glamor a- 
tionibus infinitis^ ita tamen ut non exuatur dualitas ilia, 
actheris et sideris, nec continuetur flamma in empyreura 
integrum. Aflirmat, sidera veras flam mas esse^ sed ac- 
tiones flammas in coelestibus neutiquam trabendas ad 
actiones flamma^ nostrte, quarum pleneque ])er accidens 
tan turn perfunguntur. Aflirmat, ivtherem interstcllarem 
et sidera habere rationes ad invicem aer is et flammce^ sed 
snbUmatas et rectificatas, Atque de substantia Tliernatis 
sive Systematis Universi, hujusmodi quacdam occurrunt. 
Nunc de motibus c(xdestium dicendum, cujus gratia 
haec adduximus. Consentaneum videtur ut quies non 
tollatur e natura, secundum aliquod totum (nam de 
particulis nunc non est sermo). Hoc (missis argutiis 
dialecticis et mathematicis) ex eo maxime liquet, quod 
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incitationes et celeritates motuum ccelestiura remittant 
se per gradus, ut desiturae in aliquod immobile ; et quod 
etiam coelestia participant ex quiete secundum polos ; 
et quod si tollatur immobile, dissolvitur et spargitur 
systema. Quod si sit coacervatio qujedain et massa na- 
turae immobilis, non videtur ulterius qua^rendum, quin 
ea sit globus terras Compactio enim densa et arctata 
materia^ inducit dispositionem erga motum torpescen- 
tem et aversam ; quemadmodum contra, explicatio laxa 
promptam vel habilein. Neque male introducta est a 
Telesio (qui instauravit ]»bilosophiam Parmenidis et 
disputationes in libro ike primo friyido^ in naturam, non 
certe coessentialitas et conjugatio (cpiod ille vult), sed 
tamen affinitas et conspiratio ; videlicet ex altera parte, 
Calidi, Lucidi, Tenuis et Mobilis, et ex parte opj)osita, 
Frigidi, Oj)aci, Densi, et Immobilis; ponendo sedem 
priinm conspirationis in C(elo, secunda* in terra. Quod 
si ponatur quits et immobile^ videtur etiam poni debere 
motus absque termino et summe mobile^ maxime in naturis 
oppositis. Is motus est fere rotationis, qualis invenitur 
in genere in ccelestibus. Agitatio enim in circulo ter- 
minum non habet, et videtur manare ex appetitu cor- 
poris, quod movet solummodo ut moveat et se sequatur, 
et i)roprios petat amplexus, et naturam suam excitet, 
eaque fruatur, et proj)rium operationein exerceat ; cum 
contra, latio in recta, itineraria videatur, et movere ad 
terminum cessationis sive quietis, et ut aliquid assequa- 
tur et dein motum suum deponat. Itaque de motu isto 
rotationis, qui est motus verus et perennis et cadestibus 
vulgo putatur proprius, videndum (juomodo so expediat, 
et quo moderamine se incitet et fra?net, et qualia omnino 
patiatur. Qum duin explicamus, formositatem illam 
matliematicam (ut motus reducantur ad circulos per- 
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fectos, si VC eccentricos sive con(*eiitric(>s), et magnilo- 
c[umin illud (quod terra sit rcspcctu eudi instar pimcti, 
non instar quaiiti), ct complura alia astronomoruui in- 
venta coniincntitia, ad calculos et tabulas redegabimus. 
At prinio niotus cudestiiiui divideiiiiis. Alii comnici 
aunt^ all! ad inviann, Eos dioiinus coaniicoa^ quos ca"- 
lestia ex consensu non cadestiinii tantuin, sed universi- 
tatis reriim nanciscuntur. Eos ad invlcein^ in quibus 
alia corj)ora ecelestia ex aliis j)endent. Atqne vera et 
necessaria est ista divisio. Terra itaqiie stante (id enim 
nunc nobis vidotur verius)d inanife.stmn est cadum 
motu diiirno eireumferri, eiijus niotus mensura est spa- 
tium vigiuti quatuor lioranimAel cireiter: conseqiientia 
aiitein ab oriente in occidentem; conversio super jnincta 
certa (ejuos jiolos \ocant) aiistrale et boreale. Eteniin 
non jactantiir codi super ])olos mobiles, nec rursus alia 
sunt jmneta quam qiue diximiis. Atque hie inotus 
vere videtur cosmicus, atcjue ideo uniciis, nisi quatenus 
recipit et decrenienta et declinationes ; secundum qu;c 
decreinenta et declinationes transverberat motus iste 
univerhuin reruin inobiliiiin, et jierineat a ca‘lo stellato 
usque ad viscera et interiora terne ; non ra])tu aliejuo 
])rclicnsivo aut vexativo, sed consensu perpetuo. Atque 
iste motus in eodo stellato ])erfectus est et integer, tarn 
mensura justa teinporis quam restitutione jilena loci. 
Quanto autem deceditur e sublimi, tanto iste inotus 
imperfectior est, rcspcctu tarditatis, et respectu etiam 
aberrationis a motu circulari. Ac jirimo de tarditate 

1 Bacon, in his later wntin/jfs, rejected more deeidcdlv than in this pas- 
sa^?e the doctrine of the eaith’s motion. Thus in the Nm\ Ory ii 4(5 , it 
IS said tlial Galileo’s theory ol the tides is tuiiiided on a “eoiicessum non 
(ouccssihile,” namely, that the earth moves; and, iii the third book of the 
l)e AutjmenUi,^ Bacon, in speaknij^ of the cumbrous inachineiy of the Ptole- 
maic system, remarks, “ harum suppositionum ahswrditas in niotuiii terrie 
diurnuui (quod nobis constat fulsissimuni esse) homines iinpcgit ” 
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dicendiun separatim. AfHrmnnms Sntunnun niotii fli- 
urno tardius moveri, iit circunifcratiir aiit res- 

tituatiir ad idem piinctiun intra viointi (|iiatuor Iio- 
ras, sed cadum stellatuni incitatius ferri, et j)ra‘vt‘rtere 
Satiinium eo excessu, qui intra tot dies ([not annos 
conficinnt trigiiita, uni verso cadi ainbitiii respondeat. 
Similiter de relicpiis ])lanetis dicendiun, ])ro diversitato 
})eriodorum ciijusfpie jdanetje ; adeo ut inotus diurniis 
coeli stellati (in ipsa periodo, absrpie respectu ad maoni- 
tudinem eirciili) sit fere j)er liorain unam velocior ({uain 
motus diuriius lume. Si enini lima eiirsuin suuin 24 
diebus jM)sset exjiedire, turn excessiis ille bora* inteor;e 
foret. itaepu; motus decantatus adven^itatls ei reuitea- 
tier ab occidente in orientem, (jui attribuitur ])]anetis 
tanquam })roi)rius, veriis non est, sed tantum per aj)pa- 
rentiain, ex jira'cursione (axdi stellati occidentem versus, 
et relictione a t(‘rgo planetarum versus orientem. Quo 
posito, inanifestum est veloeitatem istius motus cosmici, 
ordine non perturbato, desceiidendo deereseere, ut quo 
j)r()])ius (juiipie ]>laiieta aj)pro])iu(|uot ad terrain, eo tar- 
dius moveat ; cum recepta ojiinio ordiiiem piM'turbet et 
invertat ; et inotiim projiriuiu tribuendo jilanetis, in 
illud absurdum incidat, ut jilanetie, (juo projniKpiiores 
sint ad terrain (qua* est sedes iiatura* immobilis) eo 
A^elocius moveri ponantur, id quod per remissionem vio- 
leiitiai primi mobilis, astroiiomi excusare nugatorie et 
infeliciti‘r conaiitur. Quod si cui minim videatur, tan- 
tis spatiis quanta sunt a ea*lo stellato ad lunam, inotiim 
istum tarn parvis jiartibus, minus scilicet bora una, qme 
est motus diurni pars 24”, deereseere : succurrit illud, 
quod singuli jilanet^e minores circulos, ({uo terra* pro- 
piores sint, conficiant, et breviore ambitu rotent ; ut 
addito decremento magnitiidinis circuli ad decremon- 
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turn temporis sive ])eri()(li, motiis iste I’lisiunitor clccres- 
cero ceriiatur. Atque liacteniis cle volocitate seorsiin 
locuti siimus, porincle ac si planeta* (positi, exempli 
gratia, sub a'quinoctio, aiit ali(juo ex parallelis) ante- 
verterciitur tantuin a ccelo stellate, et ab invieein, seel 
tainen sub eodein illo eirculo. ILvc eniin simplex foret 
relictio absque obll(juitate. At maiiifestum est, ])lanetas 
non solum impari gradu contendere, sed uec ad idcan 
punctum circuli reverti, verum deflectere versus aus- 
trum et boream, ciijus deflexionis limites sunt tr(»])ici ; 
qua‘ defiexio no])is ('irculum ()bli<[uum, et Dlvrrsam 
Politatem e^jus })rogeiiuit ; (juemadmodiim ilia celerita- 
tis imequalitas niotiim ilium Renitentia*. Ne(jue vero 
hoc etiam commento mitura* rerum opus est, cum re- 
cij)iendo lineas spirales (id (juod ])roxime aecedit ad 
sensum et factum) res transigatur, et ista salvcaitiir. 
Atque (quod caput rei est) sjnrie ista* nil aliml sunt 
quam defectiones a motii circulari ])errect(), cujus ])la- 
neta* sunt impatientes. Prout enim substantia* degene- 
rant puritate, et exj)licatione, ita d(‘generant et motus. 
Evenit autem, (picmadmodum in celeritatc* sublimiores 
planeta* feruntur velocius, humiliores tardius, ita etiam 
ut sublimiores ])laneta3 propiores conliciant sj)iras, quie- 
que circulos pro])ius referant ; humiliores vei*o, sj)iras 
magis disjuiictas et liiantes. Deceditiir enim ])ei*j>c*tuo 
descendeudo magis ac magis et a flore illo velocitatis et 
a })erfectionc motus circularis, ordine nusquam ])ertur- 
bato. In eo tamen plan(;ta* conspirant (utpote corpora 
multurn retinentia naturm communis, licet aliter diffe- 
rentia) ut habeant eosdein limites deflexionis.^ Neque 
enim Saturnus intra tropicos remeat, neque Luna extra 

1 It appears from this that Bacon was not aware of the obhnuitv to the 
ecliptic of ail the planetary orbits. 
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Tropicos exspatiatur (et tamen de exspatiatione stellse 
Veneris non negligendum quod ad aliquibus traditum 
et notatum est), sed universi planetae, sive sublimiores 
sive humiliores, postquam ad tropicos perventum est se 
vertiint et retexunt, pertaesi minoris spirae, qualis sub- 
eunda foret si polis magis appropinquarent ; eamque 
jacturam motus, veluti destructionem naturae suae, ex- 
horrentcs. Utcunque enim in coelo stellato et stellae 
prope polos et stellae circa aequinoctiuin ordines et sta- 
tioiies suas servant, aliae ab aliis in ordinem redactae, 
suniina et a*quabili constantia ; planetai nihilominus vi- 
dentur esse liujusmodi mixtie naturae, ut nec breviorem 
gyruin oinnino, nec ampliorem libenter ferant. Atque 
ista videntur nobis ])aulo meliora circa mt)tus coelestes, 
quam raptus et motuum repugnantia, et di versa politas 
zodiaci, et inversus ordo celeritatis, et liujusmodi, quae 
nullo modo cum natura rerum conveniunt, licet pacem 
qualem qualem colant cum calculis. Neque ista non vi- 
derun t astronomi prjestantiorcs ; sed arti sujc intenti, et 
circa perfectos circulos inepti, et subtilitates captantes, 
et philosophiae malum ' morigeri, naturam sequi contemp- 
serunt. Verum istud sapientium arbitrium imperiosum 
in naturam, est ipsa vulgi simplicitate et credulitate 
deterius ; si quis manifesta, quia sunt manifesta, fastidit.^ 
Et tamen ingens est illud malum, et latissime patet ; ut 
ingenium humanum, cum par rebus esse non possit, 
supra res esse malit. Jam vero inquirendum utrum 
motus iste unicus et simplex, in circulo et spira, ab 
oriente in occidentern, super polos certos australem et 
borealem, desinat et terminetur cum coelo, an etiam 

1 M. Bouillct corrects this into ww/e, remarking “ vulgo legitur malum 

quod construi nequit.” He was apparently not aware that is used 

adverbially. If any change were made, 1 should prefer to read mate. 

2 fasUdu in the original: first corrected, I believe, by Biich. — J. 8. 

23 
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dediicatur ad inferiora. Nequc enim libi'min erit hu- 
jusmodi placita confingere liic in ])roximo, qualia sup- 
ponunt in coclcstibus. Itaqiie si in liisregionibus quoque 
reperiatur ille motus, a})parebit etiam in cn lo cum talcm 
esse secundum naturain communem sive cosmicarn, 
qualem nos illam ex})eriinur. Prime itaqne plane con- 
stat, ilium cccli termiiiis non contineri. V(‘rinn luijusce 
rei deinonstrationes et evidentias in Anti(‘ipatione nos- 
tra de Fliixu et Refluxu Maris ])lene tract avinuis ; ita- 
que ad illam homines rejicimus ; et hoc veliit posito et 
concesso, ad ivli(jiios motus c(elestiuni ])ergemus. Eos 
autem non Cosmicos, sed ad invicem esse diximus. 
Quatuor sunt genera motuuni in eu'lestibus \ isibilium, 
printer eiim quern diximus Cosmicum, (pii est motus 
diurnus per s])iras intra tropicos. Ant enim attolluntur 
stelliv altius, et rursus demittuntur humilius, ut sint 
longius et })ro})ius a terra : aut flectiint se et sinuant 
])er latitudinem zodiaei, excurrendo inagis jul austrmn 
aut inagis ad buream, atcpie efheiendo eos quos V(>(‘ant 
DracoiU'S : aut ineitatione atque etiam conseciitione 
motus (luce* enim duo conjungimus ) variant, gradiendo 
aliquando celerius, aliqiiando tardius, jditjiuindo in j)ro- 
gressu, all<iuando in regre?>su, ali(|uando etiam stando et 
morando ; aut ad distantiam alicjuam a sole magis aut 
minus alligantur et eircumscrilmntur. llorum causas 
et naturas reddemus tantuin in genere et per (*aj)ita ; id 
enim hoc loco nostrum ])ostulat institutum. A^eruni ad 
hoc ut viam ])raanuniamus et aj>enannis, dicendinn ajxT- 
te quid sentiamus dc quihusdam tain ])lacitis philosophi- 
cis quam liypothesibiis astronomicis, (*t de obs(‘rvationi- 
bus etiam astroiioinorum per varia secula, ex quibus ar- 
tem suain instaurant j qucC omnia videntur nobis esse 
erroris et confusionis jilena. Sunt itaipu* axioiiiata sive 
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potius placita nonnulla, quae a philosophis accepta, et in 
astronomijim translata, et male credita, artem cornipe- 
runt. Simplex autem crib rejectio et judicium nostrum; 
ncque enim tempus refutatloiiibus terere convenit, Ho- 
ruin j)riuium est, quod omnia supra lunarn inclusive sint 
incoiTuptibilia, neque novas generationes aut inutationes 
ullo niodo patiantur. De quo alibi dictum est, quod sit 
superstitio et vaniloquium. Verum ex hoc Ibnte illud 
ingens malum, quod ex oinni anomalia novas atque (ut 
putant) eniendatas confingaiit astronomi tlieorias, et re- 
bus sjopius tanquam fortuitis a])plicant causas ajternas et 
invariabiles. Secundum est, quod cmlo (cum sit scili- 
cet ex essentia quinta et uiininie eleinentari) non com- 
j)etant actiones ilhe turbulentje, compressionis, relaxa- 
tionis, re})ulsioiiis, cessioiiis, et similiuin, qiije videntur 
progigiii a niollitia quadam corjHU’um et duritia, quajlia- 
bentur pro qualitatibus elemeiitaribus. Hfoc vero asser- 
tio est abnegatio insoleus et liceiitiosa rerum et sensus. 
Ubicuiupie enim cor})us naturuiC positum sit, ibi est an- 
titypia quoque, idque pro modo corporis. Ubicunque 
vero corpora naturalia et motus local is, ibi vel repul- 
sio, vel cessio, vel sectio ; ha*c enim qiue dicta sunt, com- 
j)ressio, relaxatio, repulsio, cessio, cum multis aliis, sunt 
passiones materia* catholica* ubiquc loco rum. Attamen 
ex hoc fbiite nobis einaiiavit ilia multiplicatio circulo- 
rum perplexoruiii ad libitum, <]uos tamen volant ita et 
consignari inter se, et alios intra alios moveri et verti 
tanto la‘vore et liibricitate, ut nulla nihiloniinus sit im- 
peditio, nulla fluctuatio ; quae omnia jdiantastica plane 
sunt et rebus insultant. Tertium est, quod singulis cor- 
poribus naturalibus singuli competant motus pr()|)rii ; et 
si pliires inveniantur motus, omnes, excepto uno, sint 
aliunde, et ex movonte aliquo separate. Quo falsius quic- 
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quid nec excogitari potest, cum universa corpora ex mul- 
tiplici rerum consensu motibus etiam pluribus prasdita 
sint, aliis dominantibus, aliis succumbentibus, aliis etiam 
latentibus nisi provocentur ; proprii autem rerum motus 
nulli sint nisi mensura^ exactae, et modi motuum commu- 
nium. Atque hinc rursus nobis prodiit primum mobile 
separatum, et coeli super coelos, et iiicTdificationes novm 
continenter, ut motuum tarn diversorum pra^stationibus 
sufficere possint. Quartum est, quod omnes motus coe- 
lestium dispensentur j)er circulos perfectos ; quod onero- 
sum valdeest, etportonta ilia eccen tricorum et epicyclo- 
rum nobis ])ej)erit ; cum tamen, si naturam consuluissent, 
motus ordinatus et uniformis sit circuli perfect! ; motus 
vero ordinatus, sed multiformis, qualis invenitur in coe- 
lestibus compluribus, sit aliamm linearum ; mcri toque 
Gilbertus lia^c deridot, quod non verisimile sit naturam 
confinxisso rotas, qiup, exempli gratia, in circuitu con- 
tineant milliare unum aut alterum, ad hoc nt feratur 
l)ila palmaris.^ Tantube enim magnitndinis videtur esse 
corpus planetap ad cos quos ad deferendum illud fingunt 
circulos. Quintum est, quod stellae sint partes orbis sui 
tanquam clavo fixic. Hoc vcro evidentissime est com- 
mentum eorum qui mathemata, non naturam tractant, 
atque motum corporum tantum stu})ide intuentes, sub- 
stantiarum omnino obliviscuntur. Ista enim fixatio, 
particularis est affectus rerum com})actarum et consis- 
tentium, qua? firmas habent preliensiones ob pressuras 
partium. Inopinabile autem prorsus est si transferatur 
ad mollia vel liquida. Sextum est, quod stella sit den- 
sior pars orbis sui ; illae vero neque partes sunt, neque 
densiores.2 Non enim homogenea sunt cum aethere, et 
gradu tantum, sed plane lieterogenea, et substantia dif- 

1 Physiologia Nova, ii 11. 2 See Arist. De Coilo, li. 7. 



THEMA CCELI. 


35T 


ferunt ; atque ea quoque substantia quoad densitatem 
rarior est et magis explicata quam setherea. Sunt et 
alia complura placita ejusdem vanitatis ; sed haec ad id 
quod agitur sufficient. Atque ha^c de placitis pliiloso- 
pliiye circa cadestia dicta sint. Quod vero ad liypotli- 
eses astronomorum attinet, inutilis fere est earum redar- 
gutio, qua3 nec ipsse pro veris asseruntur, et possint esse 
variae, et inter se contrarian, ut tamcn pha^nomena seque 
salvent et concinnent. Itaque sit cautum, si placet, 
inter astronomiam et philosopliiam, tanquam fa'xlere 
convenienti et legitimo, ut scilicet astronomia pranhabcat 
hypotheses qua? maxime expeditan sunt ad compendia 
computandi, pliilosopliia eas qua? proximo accedmit ad 
veritatem natune ; atque ut astronomiic hypotheses rei 
veritati non jira^judicent, et philosophic decreta talia 
sint, quae sint super jdicnomena astronomic explicabilia. 
Atque de hypothesibus ita esto. At de observationibus 
astronomicis quc accumulantur assidue, quaeque jugiter 
a oa?lo tanquam aquc scaturiunt, illud omnino homines 
monitos volumus ; ne forte de illis verum sit quod el- 
egaiiter fingitur de musea Ailsopi, qua? sedens super 
temonem currus Olympici, Quantum, inquit, pulverem 
ego excito ? Ita observatio aliqua pusilla, eaque quan- 
doque instrumento, quandoque oculo, quandoque calculo 
titubans, quaeque possit esse propter veram aliquam in 
coelo mutationem, novos coelos et novas sphaeras et cir- 
culos excitat. Neque haec eo dicimus, quod remitti 
debeat aliqua industria observation um et historiae, quam 
omnibus modis acuendam et intendendam esse dicimus, 
sed tantummodo ut adhibeatur prudentia et summa et 
sedata judicii maturitas, in abjiciendis aut mutandis 
hypothesibus. Itaque patefacta jam via, de motibus 
ipsis dicemus pauca et in geiiere. Quatuor autem gen- 
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era esse diximus motuum majoram in coelestibus. Mo- 
turn per profundum coeli attollentem et demittentem ; 
motum per latitudinem zodiad exspatiantem ad austrum 
et boream ; motum per eomequentiam zodiad^ citum, 
tardum, progressivum, retrogradum, statarium ; et mo- 
tum ehngationis a sole. Neqiie objiciat quispiam, mo- 
tum ilium secundum latitudinis, sive draoonum, potuisse 
referri ad motum ilium magnum cosmicum, cum sit in- 
clinatio alternans versus austrum et boream, quod et 
spirae ilhe de tropico in tropicum similiter sunt, nisi 
quod ille motus sit tantuin spiralis, iste vero etiam sinu- 
osus et minorilms multo intervallis. Neque cnim hoc 
nos fiigit. Sod plane non sinit constans et perpetuus 
motus soils in ecliptica absque latitiidine et draconibus, 
qui tamen sol communicat cum cjeteris planetis quoad 
spiras inter tropicos, nos in hac opinione versari. Ita- 
que alii fontes et liujus et reliquorum trium motuum 
qua?rendi sunt. At(|ue luec sunt ilia, qua' circa motus 
ca'lestium nobis viclentur minus habere incommodi. 
Videndum vero quid negent, et quid affirment. Negant 
terrain roiare. Negant ense in coelestibus duos motus ah 
orients in oeddentem alterum ; ^ atcjue affirmant antever- 
sionem et relictionem, Negant ohliquum drculum et 
diversam politatem ejus ; et affinnant spiras, Negant 
primum mobile separatum et raptum : et affirmant con- 
sensum cosmicum tanquam commune inncidum systematis. 
Affirmant motum diurnum inveniri non in caio^ sed et in 
aere,^ aquis^ etiam extimis terrm^ quoad vertidtatem. Af- 
firmant consecutionem et volubilitatem illam cosmicam in 
fluidis^ esse vertidtatem el directionem in consistentibus^ 
usque quo perveniatur ad immobile sincerum. Negant 

1 So m the original. Supply, according to M. Bouillet's suggestion, aUe- 
rum ab occidente in orientem. — J. S. 
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slellaB jigi tanquam nodos in tabula, Negant eccmtricoB^ 
epicyclos,^ et hujusmodi fabricas esse reales. Affirmant 
rruotum magneticum sive congregativum vigere in astris^ 
ex quo ignis ignem evocat et attoUit, Affirmant in coelis 
planetarum corpora planetarum velocius moveri et rotate 
quam reliqaum codi ubi siti sunt^ quod utique rotate sed 
tardius. Affirmant ex ea incequalitate Jluctus et U7idas 
et redprocationes cetlieris planetarum,^ aique ex Us varies 
motus educi. Affirmant necessitatem in planetis volvendi 
celerius et tardius,, prout locantur in cedo suhlimius aut 
humilius,, idque ex consensu universi, Sed simul affir- 
mant toedium prceternaturalis indtationis m planetis et 
lyiajoris et nihioris dreuli. Affirmant solisequium ex 
natura inopiosa in igyiihus inprmioribus Veneris et Mer- 
curii ; cum etiam inventa? sint a Galilceo stellula? erran- 
tes Jovis asseclai. Ista autem nos tanquam in limine 
liistoriaB naturalis et pliilosophiaB stantes prospicimus, 
quaj quanto quis magis se immerserit in historiam nat- 
uralem, tanto fortasse probabit magis. Attamen testa- 
mur iterum nos hie teneri nolle. In his enim, ut in 
aliis, certi viaj nostne suinus, certi sedis nostras non 
sumus. Haic vero interfati sumus, ne quis existirnet 
nos vacillatione judicii aut inopia affirmandi negativas 
qusestiones malle. Jtaque tenebimus, quemadmodum 
ccelestia solent (quando de iis sermo sit), mobilem^ 
constantiam. 

1 [“ nobilem ” in the original.] The sense requires mobilem, and the 
antithesis mobilw constantia is I think quite in Bacon’s manner. 
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PREFACE 


TO THE 

DE TNTERPKE TATIONE NATURiE 

SENTENTI^ Xn. 


The next piece is not properly a fragment, being 
complete in itself. It is one of tlie many drafts of that 
great “ speech of preparation ” which Bacon turned 
into so many different sha])es before it issued finally in 
the first book of the Novum Oryanum, Of the rejected 
forms this is perhaps the most remarkable for weight, 
condensation, and coinj)rehensiveness. It was first pub- 
lished by Grutcr in 1658, who places it among the 
Impetus Philosoj)hici ; and though tlie typographical 
arrangement makes it seem to be connected with the 
Tradendi Modus legitimus which follows, 1 think this 
must have been by accident or error. It exactly an- 
swers to its own title, which contains nothing that 
should lead one to expect a sequel ; while on the other 
hand there is nothing in the Tradendi Modus legitimus 
which seems to require an introduction. 

Considering it then as a separate piece, there seem 
to be no data for determining when it was composed ; 
though, judging by the form and style, I am myself 
inclined to refer it to the period when Bacon thought 
of throwing the ex[)osition of his argument into a dra- 
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inatic form ; the rather because the allusions to the 
ordinatoe chartarum sequeloe^ the coordinationes^ reordina'- 
tiones^ chartoe novellce^ &c. belong to the days of the 
Filum LabyrintJii^ when he was more occupied in per- 
fecting and explaining his method than in taking steps 
for collecting a natural history, — not having then ])er- 
ceived so fully as I think he afterwards did, how much 
of the Labyrinth must be explored before the clue could 
be obtained or used. 

Both this piece and the Ajdiorumi et Consilia which 
follow have been printed by M. Bouillet as parts of the 
Temporis Partus Masculus ; which he assumes to be 
the same work which Bacon says he composed at the 
age of twenty-four, under the title of Temporis Partus 
Maximus, My reasons for disagreeing with him on 
both points have been already stated.^ 

J. S. 


1 See above, p. 7., and Vol. I. p. 179. 
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De conditione hominia^ 

1. Homo, natiira minister et interpres, tantum facit 
ftut intclligit, quantum de naturae ordine re vel mente 
observabit, ipse interim natune legibus obsessus. 

2. Terminus itaque liumanae potentiae ac scientiae 
in dotibus quibus ipse praeditus est a natura ad mo 
vendum et jiercipiendum, turn etiam in statu rerum 
praesentium. Ultra eiiim has bases ilia instrumenta 
non jiroficiunt. 

3. Dotes lue per se tenues et inept ae, rite tamen et 
ordine administratae tantum possunt, ut res a sensu et 
actu remotissimas judieio et usui coram sistant, majo 
remque et operum difficultatein et scientiae obscuritatem 
superent, quam quis adliuc optare didicerit. 

4. Una veritas, una interpretatio : sensus autem ob- 
liquus, animus alienus, res import una, ipsum tamen in- 
terpretationis opus magis declinans quam difficile.^ 

De impedimentis interprctationis, 

5. Quisquis dubitationis impos et asserendi avidus 
principia demiim statuet probata (ut credit) concessa 
et manifesta, ad quorum immotam veritatem caetera ut 

1 Compare Cogilata et r’isc/ (supra, p. 138 )• Nunc autem apparere viam 
non aligua mole aut strue impeimam^ sed ab hutnanis vestigiis deviam esse. — 
J. IS. 
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pugnantia vel obsecundantia recipiet vel rejiciet, is res 
cum verbis, rationem cum insania, munduni cum fabula 
comrnutabit, interpretari non poterit. 

6. Qui omnem rerum distinctionem, quae in constitu- 
tis vulgo speciebus vel etiam inditis nominibus elucescit, 
non miscuerit, confuderit, et in massam redegerit, non 
unitatem naturae, non l(‘gitimas rerum lineas videbit, 
non interpretari poterit. 

7. Qui primum et ante alia omnia animi motus hu- 
mani penitus non explorarit, ibiquc scientia‘ meatus et 
errorum sedes, accuratibslme descriptas non habuerit, is 
omnia larvata et veluti incantata reperiet, fascinum ni 
solvent inteq)retari non poterit. 

8. Qui in rerum obviarum et compositarum causis 
exquirenclis, veluti flamma?, somnii, febris, versabitur, 
nec sc ad naturas siinjdices conferet ; ad istas primo 
quai popular! ratione tales sunt, deinde etiam ad eas 
qua? arte ad veriorem siin])licitatem reductae sunt et 
veluti subliinata? ; is fortasse, si cjetera non })eccat, 
addet inventis qua*dam non spernenda, et inventis ])rox- 
irna. Sed nil contra majores reruin secularitates ^ mo- 
vebit, nec Interpres diceiulus erit. 

De morihus i'nter'pretu, 

9. Qui ad interpretanduin accesserit, ita so comparct 
et componat. Sit nec novitatis, nec consuetudinis vel 
antiquitatis sectator, nec con trad icendi licentiam, nec 
authoritatis servitiitem amplectatur. Non affirmandi 
sit properus, nec in dubitationem soliitus, sod singula 
gradu quodam probationis insignita ])roveliat. Si)es ei 
laboris, non otii author sit. Res non raritate, difficul- 

1 Popular opinions, or such as flourish in the mcuUttti or world, or through 
ages, scBcnUi. See Vossius. 
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tate, ant laude, sed veris moriientis aestimet. Privata 
negotia personatus ^ administret, rerum tamen provisus 
subvenerans. Errorum in veritates et veritatum in 
errores subingressus prudenter advertat, niliil contem- 
nens ant admirans. Nature suae cominoditates norit. 
Naturae alioruin niorem gerat, cum nemo lapidi impin- 
genti succenseat. Uiio veluti oculo rerum naturas, al- 
tero humanos usus pererret. Verborum inixtam na- 
turam, et juvainenti et nocumcnti inprimis participem, 
distincte sciat. Artein invenicndi cum invento adoles- 
cere statuat. Sit etiaiii in scientia quam adeptus est 
nec occultanda nec proferenda vanus, sed ingenuus et 
prudens, tradatquo in veil ta non ambitiose aut nialigne, 
sed modo primum maxime vivaci et vegeto, id est ad 
injurias temjioris munitissiino, et ad scientiam propa- 
gandain fortissimo, deinde ad errores j^ariendos inno- 
centissimo, et ante omnia, qui sibi legitimum lectorem 
seponat. 


Dt officio interprefis. 

10. Ita moratiis et coinparatus intorpres ad hunc rno- 
dum procedat. Condi tionem liominis reputabit, imped- 
imenta interpretationis removebit, turn ad opus accine- 
tus historiam jiarabit et ordinatas (diartarum secpielas, 
unaque usus, co-ordinationes, occurrentias et scluMlulas 

1 That IS, I appiphend, afletting moic interest in them than he feels. 
Compaie Cicero’s phrase, “ Ciir ego peisonatus ambulem? ” — Ep ad Atf. 
XV 1 [Rather, 1 should think, “speaking to people in their own lan- 
gnage.” I cannot say tliat I clearly understand the .sentence , hut I think 
it must refer to the necessity of using popular ideas for populai purposes. 
Compare Redargvtio Philosopkiarum (supra, p. Ca ) Sei'vate itaque illam 
nit warn (« e. the popular ])liilosophy ), et prout commodum ixihis erit adhibete ; 
ntf/ue aide? cum natui a afiter cum populo ncyotiamim. Xtmo euim est qui 
plus multo qnnm alias qms vntelligit^ quin ad minus intelhqeniem tanquam per- 
sonatiis sit, ut se exuai, nlteri det I am inclined to think that there should 
he a full stop after aduuiustrei, and a i omnia after subvenei’aus — J. <8.] 
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instituet. Rerum solitudincm et sui similitudinem rep- 
raesentabit. Quin et rerum delectum habebit, quaeque 
maxime primitivae sunt vel instantes, id est vel rerum 
aliarum inventioni, vel humanis necessitatibus praecipue 
conducunt, praeordinabit. Instantiarum etiam praeem- 
inentias^ observabit, quae ad operis compendium plu- 
rimum possunt. Atque ita instructus re-ordinationes 
demum, et chartas novellas, ac ipsam interpretationem 
facilem jam et sponte sequentem, imo mente fere prae- 
reptam, mature et feliciter aggredietur et perficiet. 
Quod ubi fecerit, continuo veros, aeternos, et simpli- 
cissimos naturae motus, ex quorum ordinato et calcula- 
tissimo progressu infinita hiec turn pracsentis turn omnis 
aevi varietas emergit, pura et nativa luce videbit et nu- 
merabit. Interirnque ab initio operis human is rebus 
inulta et incognita, veliiti fauiiis, assiJue recipere non 
omittet, Sed hinc denuo totus in humanos usus rerum- 
que pra^sentium staturn coiiversus et intentus, omnia 
diversa via et ad actionem ordinabit et disponet. Na- 
turis secretissimis alias declaratorias, et absentissimis 
alias superinductorias assignabit. Et deinde tandem 
veluti altera natura plerumquitates condet, quarum er- 
rores })ro monstris sint, salva etiam tamon sibi artis 
praerogativa. 


De provim rerum, 

11. Tu autem spe et studio languidis htec hauris 
(fili) mirarisque si tanta supersit operum fructuosissimo- 
rum et prorsus incognitorum ubertas, ea non antehac, 
aut jam subito esse inventa ; siinul etiam cujusmodi ea 
sint, nominatim requiris, visque tibi aut immortalitatem, 
aut indolentiam, aut voluptatem transportantem promitti. 

1 To these Bacon afterwaids gave the name of Prerogativas. 
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Verum tu tibi largire (fili) spemque ex scientia aucu- 
pabere, ut ex ignorantia desperationem cepisti.^ An 
etiam arte adoptandum est opus ? At dubitationi tuae 
quoad licet satisfaciam, moremque tibi geram. Quod 
lia3C subito nota siiit, nil miruni, fili. Scientia celeris, 
teinpus tardi j)artus est. Etiam nobilia quae ante hsec 
iiiventa sunt, non luce prioris cognitionis sensini, sed 
casu (ut loquuntur) afFatim inventa sunt. In mechan- 
icis autem est qujedam rei jam invcntae extensio, sed 
novte inventionis noineii non ineretur. Non loiigum 
(fili) sed aiiibiguum est iter. Quod autem hn?c non 
ante hoc tempus in conspectum se dedisse ais,‘^ an tibi 
compertum est quantum oinni antiquitati, vel omnibus 
in regionibus, vel etiam singulis hoininibus innotuerit ? 
Sed fere assentior tibi (fili) teque altius manu ducam. 
Non dubitas quin si homines non forent, multa eorurn 
quie arte (ut loquuntur) fiicta sunt, defutura fuissent, 
ut statuam marmoream, stragulam vcstern. Age vero, 
et homines an non habent et i})si suos motus quibus ob- 
tem])orant ? Sane (fili) magis subtiles, et difficilius a 
scientia comprehensos, sed mque certos. Profecto, in- 
quies, homines voluntati parent. Audio, sed hoc nihil 
est. Qualis causa est fortuna in universe, talis est vo- 
luntas in hoinine.'^ Si (juid ergo nec sine homine pro- 
ducitur, et jacet etiam extra hominis vias, an non nihilo 
uequale est ? Homo etiam in quanlam veluti occurren- 
tia im])ingit, alia fine j)neviso et inediis cognitis exequi- 
tur. Mediorum tanien notitiam ex obviis sumit. Quo 
igitur in numero reponentur ea, qum nec efiectum 
obvium, nec operationis modum et lucein ex obviis 

1 ccpjnsti in the original. — J. S. 

2 aio 111 the original — J. ^S. 

8 Fortune is spoken of in the Vtw. Org.(\ 60 ) as nonien rei quaj non est. 
24 
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sortiuntur. Talia opera Ephtemides vocantur, id est 
scientiae filiae, quae non alias in actum veniunt quam per 
scientiam et interpretationem meram, cum nihil obvii 
contineant. Inter haec autem et obvia quot gradus nu- 
merari putas ? Tene (fili) et obsigna. 

12. Postremo loco tibi consulo (fili) quod facto im- 
primis opus cst, hoc est, ut meiite illumiiiata et sobria 
interpretationem rcrum divinarum et iiaturaliiim di.stin- 
guas, neve has ullo modo inter se committi patiare. 
Satis erratum est in hoc genere. Nihil liic nisi per 
rerum inter se siinilitudines addiscitur. Quae licet dis- 
similliniie videantur, premiint tamen similitiidinem ger- 
nianam interpret! notam. Deus autem sibi ^ tantum 
similis est absque tropo. Quare nullam ad ejus cogni- 
tionem liinc lucis sufticientiam expecta. Da fidei, quae 
fidei sunt. 


1 iibi in the original. — J. S. 
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PREFACE 
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APHORISMI ET CONSILIA. 


The fragment which follows stands in Gruter’s vol- 
ume (in which it first appeared) immediately before the 
Sentential XII, ; but there is evidently no connexion 
between the two, and I conclude that this was the later 
written from its nearer resemblance to the Novum Or- 
gan am in those passages which occur in all three, and 
can be compared. 

When it was written is another question, and one on 
which I can offer no opinion. A memorandum in the 
Commentarius Solutm,, 20. July, 1608, — The finish- 
ing of the Apho7is7ns, Clavis Interpretationis, and then 
setting forth of the book,” — refers no doubt to some 
paper of the kind ; some early rudiment of the Novum 
Orga^ixnn ; but it is imj)ossible to say whether the Aiih- 
ormm alluded to are these or not. The note at the 
(md, reliqua non erant perfccta,, imjdying that the pa- 
per had been laid by in its unfinished state, makes the 
memorandum particularly applicable to them. The 
notes to this are Mr. Ellis’s. 


J. S. 




FRANCISCI BACONI 

APHORISMI ET CONSILIA, DE AUXILIIS MENTIS, 

£:t 

ACCENSIONE LUMINIS NATURALIS. 


Homo, natural minister et interpres, tantnm facit et 
intelligit, quantum de ordine mitura? operc vel mente 
observaverit ; nec amplius iiovit aut potest.^ 

Manus hominis nuda, quantumvis robusta ct constans, 
ad opera pauca et facile sequentia sufticit : eadem ope 
iiistrumentorum, multa et reluctaiitia vincit. Similis 
est et mentis ratio. 

Instrumenta manus, motum aut cient aut regunt : 
et instrumenta mentis, intellectui aut suggeruiit aut 
cavent.2 

Super datam materine basim naturam quamvis im- 
ponere, intra terminos possibiles,® intentio est humana3 
})otentise. Similiter dati effectus in quovis subjecto 
causas nosse, intentio est Immanje scientia* : quae inten- 
tiones in idem coineidunt. Nam quod in conteinpla- 
tione instar causa* est, in operatione instar medii est.^ 
Qui causam alicujus naturm, veluti albedinis aut ca- 
loris, in certis tan turn subjectis novit, ejus scientia im- 

1 Nov. Org. i. 1. 2 Ib. i. 2. 

8 So in the original. Possibilitt is the reading in other places where the 
expression occurs, and probably the true reading here. — J. S. 

* Ib. ii. 1. and i. 3. 
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perfocta est. Et qui efFectiim super certain tan turn 
materiam ex iis quae sunt susceptibiles iiiducere potest, 
ejus potentia pariter est imperfecta.^ 

Qui causas natune alien jus in aliquibus subjectis tan- 
tum novit, is efficientem aut materiatam caiisam novit, 
qua? causjc fluxa? sunt, et iiiliil aliud quain veliicula, et 
caus.-c formam deferentes. Qui autein unitatein na- 
tune in inateriis dissimillimis compreliendit, is formas 
rerum novit. 

Qui effieientes et materia tas causas novit, is jampri- 
dem inventa componit aut dividit, aut transfert aut 
producit ; etiam ad nova inventa in materia aliqiiatenus 
simili et pneparata })ertingit : terminos rerum altius 
fixos non movet. 

Qui formas novit, is qiue adhuc facta non sunt, qualia 
nee iiatura; vieissitiidines nec experimentales industriae 
uncpiam in actum ])roduxissent, neque cogitationem hu- 
inanain subitura fuisseiit, detegit et educit. 

Eadem est veritatis et j)otestatis via et perfectio : liaec 
ipsa, ut formm rerum inveniaiitur : ex quarum notitia 
sequitur contemplatio vera et operatio libera. 

Formarum inventio simplex est et unica, qua* proce- 
dit per iiaturarum exclusionem sive rejectioncm. Om- 
nes eniin natura*, qua* aut data natura pra*sente absunt, 
aut data natura absente adsunt, (*x forma non sunt ; 
atcjue post rejectioncm aut negationem completam, 
manet forma et afHnnatio. Exem|)li gratia, si caloris 
formam inquiras, et aquam calenteni invenias nec lu- 
cidam, rejice lumen ; si aerem tenuem invenias, nec 
calidum, rejice tenuitatem. Hoc breve dictu est ; sed 
longo circuitu ad hoc pervenitur.^ 

1 Nov. Org. li. 3. to which correspond also the next four aphorisms. 

2 lb. li. 16. 
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Prolatio verborum contemplativa aut operativa re 
non difFerunt. Cum enim hoc dicis, Lumen non est 
ex forma caloris ; idem est ac si dicas, In calore pro- 
ducendo non necesse est ut etiam lumen producas.^ 

Reliqua non erant perfecta. 

Neque luec numine nostro eunt. Tu, Pater, con- 
versus ad o])era (pia* fecerunt manus tua*, vidisti quod 
omnia cssent bona valdc : homo autem conversus ad 
opera qua‘ feccirunt manus sua‘, vidit quod omnia essent 
vanitas et vexatio spiritus. Itaquo si in operibus tuis 
sudabinius, lacit*s nos gratulationis tuju et sabbati tui 
particii)es. Supplices rogamus ut luec mens nobis con- 
stet ; atquc ut per manus nostras familia liumana no- 
vis eleemosyiiis tuis dotetur. IIa*c a‘terno amori tuo 
commendamus, per Jesum nostrum, Christum tuurn, 
nobiseum Deum.^ 

1 Nov Org li. 17. 

2 Compare the piayor with winch the Ihstributio Opens concludes. 
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PKEFACE 

TO THE 

PHYSIOLOGICAL ANI) MEDICAL REMAINS. 


The following pieces were first published by Teni- 
son in in a single volume entitled “ Baconiana, 

or certain genuine Remains of Sir Francis Bacon 
Baron of Verulam and Viscount of St. Alban’s; in 
arguments Civil, Moral, Natural, Medical, Theologi- 
cal, and Bibliographical ; now for the first time faith- 
fully published ; ” with an introduction professing to 
give “ an account of all the Lord Bacon’s works.” 

Tejiison was intimate at college with William Raw- 
ley the Doctor’s son, and afterwards with John Raw- 
ley his executor. Through them he had access to the 
Bacon manuscri})ts which had been left in the Doctor’s 
hands, and may therefore be considered as an original 
authority in the matter. He was not a man of much 
sagacity or intellectual vigour ; and there is reason to 
believe that he sometimes took leave to alter the text a 
little, when it contained expressions which he thought 
undignified. But he was a great venerator of Bacon, 
and upon the whole a careful, conscientious, and scholar- 
like editor. He assures us that he has printed nothing 
as Bacon’s which he did not find either written in his 
own hand or transcribed by Dr. Ravvley ; and though 
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some of the manuscri})ts appear to have been in a con- 
dition which required more judgment in the decipherer 
than he could perhaps be trusted for (for he compares 
his labour in extracting the sense to that of reducing 
mercury to its proi)er form after its divers shapes and 
transmutations), yet, with some little allowance on that 
account, they may be all accepted as authentic. 

Those which he has ct)llected under the respective 
titles of Physiological and McMlical Remains (the^iccc- 
dariwn Naiui'a* exce])ted, which has been ])iinted al- 
ready) may be considered as loose notes or memoranda 
connected witli the collection of Natural History ; and 
as there are no means of guessing when tliey were writ- 
ten, this seems the fittest jdace for them. Being merely 
the remains of the collection from whicli Rawley had 
already selected all that he thought w^orth publishing, 
they are of little value, and little need be said about 
them. 

They are all in Bacon's owui English ; exce})t tlie 
latter portion of the catalogue of bodies attractive and 
non-attr active^ wdiich a])]>ears to have been written by 
liiin in Latin. Of the second — articles of questions 
touching minerals — a Latin translation by Kawdey had 
been published in the Ojnisenla Philosoqdtiea^ whicli I 
have not thought it necessary to reprint. The English 
onVinal from which Tenison took it Avas one of three 

O 

(he tells us) ; and the w^ords ‘‘ This is the clean cojiy ” 
w^ere written on the back of it in Bacon's owui hand. 
These questions are not, I think, to be classed among 
the Topicce inquisitionis wdiich Bacon speaks of at the 
end of the Parasceve ; they are not directions for the 
collection of a natural history of minerals quve sit in 
ordine ad co7tdendam qddlosopJiiant^ but merely questions 
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with a view to obtain better and cheaper manufactures. 
They were referred to one Dr. Meverel, a chemist of 
that day, whose answers Tenison has printed along with 
them. These answers, as they may perhaps throw 
some light upon the state of chemical science in Ba 
con’s time, I have appended as notes. 

The experiments about weight in air and ivater have 
some interest in connexion with Bacon’s method of de- 
termining specific gravities, as explained in X\\q Historia 
Densi et liari ; concerning which Mr. Ellis has con- 
tributed a valuable note. 

Among the Physiological Remains, Tenison has in- 
serted a speech to} idling the recovering of drowned min- 
eral worJcs^ fathered iijxm Bacon by Edward Bushel, a 
great projector of such things, who in his early youth 
had been in Bacon’s service. Ilis story is that this 
speech was prepared by Bacon for the Parliament of 
lfi21. But Tenison evidently did not believe it to be 
genuine ; and it is in fact so manifest a fabrication that 
1 have not admitted it at all into this edition. It is 
obviously a mere puff of some project of Bushel’s own. 

The other pieces sufficiently explain themselves. 

J. S. 




INQUISITIONS 


TOUCHING 

THE COMPOUNDING OF METALS, 

BY 

SIR FRANCIS BACON, BARON OF VERULAM.i 


To make proof of the incorporation of iron with flinty 
or other stone. For if it can be incor])orated without 
over-groat charge, or other incommodity, the cheapness 
of tlie flint or stone doth make the compound stuff 
profitable for divers uses. The doubts may be three 
ill number. 

First; Whetlier they will incorporate at all, other- 
wise than to a body that will not hold well together, 
but become brittle and uneven ? 

Secondly; Although it should incorporate well, yet 
whether the stuff will not be so stubborn as it will not 
work well with a hammer, whereby the charge in 
working will overthrow the cheapness of the mate- 
rial ? 

Thirdly ; Whether they will incorporate, except the 
iron and stone be first calcined into powder ? And if 
not. Whether the charge of the calcination will not eat 
out the cheapness of the material ? 

The uses are most ])robable to be ; First for the im- 

1 Bacoiiiana, p. 92. 

25 
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plements of the kitchen ; as spits, ranges, cobirons, 
pots, &c. then for the wars, as ordnance, portcullises, 
grates, chains, &c. 

Note ; the finer works of iron are not so probable to 
be served with such a stuff ; as locks, clocks, small 
chains, &c., because the stuff is not like to be tough 
enough. 

For the better use in comparison of iron, it is like 
the stuff* will be fiir lUfhter : for the weiglit of iron to 
flint is double and a third part ; and, secondly, it is 
like to rust not so easily, but to be more clean. 

The ways of trial are two. by the iron and 

stone of themselves, wherein it must be inquired, what 
are the stones that do easiliest melt. Sccondhj^ witli an 
additainent, wherein brimstone is aj)pro\(‘d to lielp to 
the melting of iron or steel. But tlien it must be con- 
sidered, whether tlic charge of the a-dditament will not 
destroy the profit. 

It must be known also what ])roportion of the sttme 
the iron will receive to incorporate well with it, and 
that with once melting ; for if* either the proportion be 
too small, or that it cannot be received, but piece-meal 
by several meltings, the work cannot be of value. 

To make j'^'i^oof of the incorporailn^ of iron and brass. 
For the chea])ness of the iron in com])arison of the 
brass, if the uses may be served, doth ju'omise }>rofit. 
The doubt will be touching their ineor])(U’ating ; for 
that it is approved that iron will not incorporate n(‘ither 
with brass nor other metals of itself by sim[)le fire : so 
as the inquiry must be u])on the calcination, and the 
additament, and the charge of them. 

The uses will be for such tilings as are now made of 
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brass, and might be as well served by the compound 
stuft‘; wherein the doubts will be chiefly of the tough- 
ness and of the beauty. 

First ; thereiore, if brass ordnance could be made of 
the compound stuff, in respect of the cheapness of the 
iron, it would be of great use. 

The vantage wliich brass ordnance hath over iron, 
is cliiefly, as I sup})ose, because it will hold the blow, 
though it be driven far tliinner than tlie iron can be ; 
whereby it saveth botli in the quantity of tlie material, 
and ill tlie charge and commodity of mounting and 
carriage, in regard by reason of the thinness it bear- 
eth much less weight : there may be also somewhat 
in being not so easily overheated. 

Secondly; For the beauty ; those things wherein the 
beauty or lustre are esteemed, are andirons, and all 
manner of images, and statues, and columns, and tombs, 
and the like. So as the doubt will be double for the 
beauty ; the one^ whether the colour will please so well, 
because it will not be so like gold as brass ? the oiher^ 
wh(‘ther it will polish so well? Wherein for the latter 
it is probable it will ; lor steel glosses are more resplen- 
dent than the like ])lates of brass would be; and so is 
the glittering of a blade. And besides, I take it, and- 
iron brass, which they call white brass, hath some 
mixture of tin to hel]) the lustre. And for the golden 
colour, it may be by some small mixture of orpiment, 
such as they use to brass in the yellow alcheni}-, it w ill 
easily recover that which the iron loseth. Of this the 
ey(^ must be the judge upon proof made. 

But now for pans, j)ots, ciirfew\s, ('ounters, and the 
like ; the beauty will not be so much respected, so as 
the compound stuff' is like to pass. 
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For the bettor use of the compound stuff, it will be 
sweeter and cleaner than brass alone, which yieldeth a 
smell or soiliness, and therefore may be better for the 
vessels of the kitchem and brewing. It will also be 
harder than brass, where hardness may be required. 

For the trial, tlie doubts will be two : FirsU the over- 
weight of brass towards iron, which will make iron float 
on the top in the melting. This perhaps will be hoi pen 
with ihi) valaminar stune^ which consenteth so well with 
brass, and, as T take it, is lighter than iron. The other 
doubt wdll be the stiffness and dryness of iron to melt; 
which must be holpen either by tnaiHienini] the iron, or 
opening it. For the firsts })crha[)s some mixture of lead 
will help; which is as much more Ihjihd than brass, as 
iron is less liquid. The ojwnlnij may be hol])en by some 
mixture of suljdiur : so as the trials w^ould be wdth 
brass, iron, cnlaminar stone^ and suljdiiir ; and then 
again wdth the same composition, and an addition of 
some lead ; and in all this the charge must be con- 
sidered, wdiether it eat not out the profit of the cheap- 
ness of iron. 

Tliere be two proofs to be made of incorporation of 
metah for magnificence and delicacg. The one for the 
eye^ and the other for the ear, Statua metal, and bell 
metal, and tram]>et metal, and string metal ; in all 
these, though the mixture of brass or coj)per should be 
dearer than the brass itself, yet the pleasure wdll ad- 
vance the price to jn’ofit. 

First therefore, for Htatua-mctalj see Pliny s mixt- 
ures, which are almost forgotten, and consider the 
charge. 

Try likewise the mixture of tin in large proportion 
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With copper, and observe the colour and beauty, it 
being polished. But cliiefly let proof be made of tlie 
incorjiorating of copper or brass with glass-metal, for 
that is cheap, and is like to add a great glory and 
shining. 

For hell-metal. Firsts it is to be known what is the 
comiiosition which is now in use. Secondly,, it is prob- 
able that it is the dryness of the metal that doth help 
the clearness of the sound, and the moistness that 
dulleth it ; and therefore the mixtures that are prob- 
able, are steel, tin, glass-metal. 

h'or Htriny-metaU or trumpet- metal,, it is the same 
reason ; save that glass-metal may not he usi‘d, be(*ause 
it will make it too brittle : and trial may be madci with 
mixture of silver, it being but a delicacy, with iron or 
brass. 

To make proof of the Incorporation of Hilver and. tin 
in equal quantity, or with two parts silver and one part 
tin, and to observe whether it be of c(jual beauty and 
lustre with ])ure silver ; and aKo wlietlier it yield no 
soiliness more than silver? And again, whether it will 
endure the ordinary fire, which belongeth to chafing- 
dishes, posnets, and such other silver vessels? And if 
it do not endure the fire, yet whether by some mixture 
of iron it may not be made more fixt ? For if it be in 
beauty and all the uses aforesaid equal to silver, it were 
a thing of singular profit to the state, and to all partic- 
ular persons, to change silver jdate or vessel into the 
compound stuff, being a kind of silver electre,, and to 
turn the rest into coin. It may be also questioned, 
whether the compound stuff will receive gilding as well 
as silver, and with equal lustre? It is to be noted, that 
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the common allay of silver coin is brass, which doth 
discolour more, and is not so neat as tin. 

The droivninifH of metah within other metals, in such 
sort as they can never rise again, is a thing of great 
profit. For if a quantity of silver can be so buried in 
gold, as it will never be reduced again, neither by fire, 
nor parting waters, nor otherways ; and also that it 
serve all uses as well as ])iire gold, it is in effect all one 
as if so much silver were turned into gold ; only tlie 
weight will discover it ; yet that taketh off* but half of 
the ju’ofit ; for gold is not fully doubh' weight to sil- 
ver, but gold is twelve times i>rice to silver. 

The burial must be by one of these two ways, either 
by the smallness of the proj)ortion, as perha])s fifty to 
one, which will be but six-pence gains in fifty shillings ; 
or it must be holj)en by somewhat which may fix the 
silver, never to be restored or vaj)oured away, when it 
is incorporated into such a mass 'of gold ; for the less 
quantity is ever the liarder to sever : and for this pur- 
pose iron is the likest, or co])})el stufl’, upon which the 
fire hath no power of consumption. 

Tfie makbifi of (jold seemeth a thing scarcely ])ossiblp ; 
because gold is the heaviest of na^tals, and to add mat- 
ter is im])ossible : and again, to drive metals into a nar- 
rower room than their natural extent beareth, is a con- 
densation hardly to be expected. But to make silver 
seemeth more easy, because both quicksiUer and lead 
are weightier than silver ; so as tliere needeth only 
fixing, and not condensing. The degree unto this 
that is already known, is infusing of quicksilver in a 
parchment, or otherwise, in the midst of molten lead 
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when it cooleth ; for this stujnfieth the quicksilver that 
it runneth no more. This trial is to be advanced three 
ways. Firsts by iterating the melting of the lead, to 
see whether it will not make the quicksilver harder and 
harder. Secondly^ to put realyar hot into tlie midst of 
the (piicksilver, whereby it may be condensed as well 
from within as without. Thirdly^ to try it in the midst 
of molten iron, or molten steel, which is a body more 
likely to hx the quicksilver than lead. It may be also 
tried, by incorporating powder of steel, or cop])el dust, 
by pouncing into the quicksilver, and so to proceed to 
the stupifying. 

Upon glass four things would he put in proof. The 
hrsi^ means to make the glass more crystalline. The 
second^ to make it more strong for falls, and for fire, 
though it come not to the degree to be malleable. The 
thirds to make it coloured by tinctures, comparable [to] 
or exceeding precious stones. The fourth^ to make a 
compound body of glass and galletyle ; that is, to have 
the colour milky like a chaleedou^ being a stuft‘ between 
a porcelane and a glass. 

For the first ; it is good first to know exactly the 
several materials wherecd* the glass in use is made ; 
window glass, Normandy and Burgundy, ale-house 
glass, English drinking glass ; and then thereupon to 
consider what the reason is of the coarseness or clear- 
ness ; and from thence to rise to a consideration how to 
make some additaments to the coarser materials, to 
raise them to the whiteness and crystalline splendour 
of the finest. 

For the second; wo see pebbles, and some other 
stones, will cut as fine as crystal, which if they will 
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melt, may be a mixture for glass, and may make it 
more tough and more crystalline. Besides, we see 
metals will vitrify ; and perhaps some portion of the 
glass of metal vitrified, mixed in the pot of ordinary 
glass-metal, will make the whole mass more tough. 

For the third ; it were good to have of coloured win- 
dow glass, such as is coloured in the pot, and not by 
colours ^ 

« « « « 

It is to be known of what stuff galletyle is made, and 
how the colours in it are varied ; and thereupon to con- 
sider how to make the mixture of glass-metal and them, 
whereof I have seen the exam})le. 

Enquire what be the stones that do easiliest melt. 
Of them take half a pound, and of iron a pound and a 
lialf, and an ounce of brimstone, and see whether they 
will incorporate, being whole, with a strong fire. If 
not, try the same quantities calcined : and if they will 
incorporate, make a plate of them, and burnish it as 
they do iron. 

Take a pound and a half of brass, and half a ])ound 
of iron ; two ounces of the calaminar stone, an ounce 
and a half of brimstone, an ounce of lead ; calcine them, 
and see what body they make ; and if they incorporate, 
make a jdate of it burnished. 

Take of copper an ounce and a lialf, of tin an ounce, 
and melt them together, and make a plate of them bur- 
nished. 

Take of copper an ounce and a lialf, of tin an ounce, 
of glass-metal half an ounce ; stir them well in th( 
boiling, and if they incorporate, make a plate of then 
burnished. 

1 Here something is wanting in the copy. —Moie hj Tenison, 
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Take of copper a pound and a half, tin four ounces, 
brass two ounces ; make a plate of them burnished. 

Take of silver two ounces, tin half an ounce ; make 
a little say-cuj) of it, and burnish it. 

To enquire of the materials of every of the kind of 
glasses coarser and finer, and of the proportions. 

Take an equal quantity of glass-metal, of stone cal- 
cined, and bring a pattern. 

Take an ounce of vitrified metal, and a pound of 
ordinary glass-metal, and see whether they will incor- 
porate ; and bring a pattern. 

Bring examples of all coloured glasses, and learn the 
ingredients whereby they are coloured. 

Enquire of the substance of galletyle. 
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ARTICLES 

OP" 

QUESTIONS TOUCHING MINERALS; 

WRITTRX ORIGINALLY IN ENGLISH RY THE LORD BACON, YET 
llITIIEinO NOT PITRLISIIED IN THAT LANGUAGE. 


The Lord BacorCs Queathms and. Solutions concerning 
the compounding^ incorporating^ or vnion of metals 
or minerals ; which subject is the fr'st letter of his 
Lordship's Alphabet, 

Q, With what metals o;ol(l will incorporate ])y sim- 
ple colliquefaction, and with what not And in what 
quantity it will incorjiorate ; and what kind of body 
the compound makes ? 

A, Gold with silver, which was the ancient clectrum. 
Gold with (juicksiher. (lold with brass. 

Gold with lead. (fold with iron. 

Gold with copper. Gold with tin. 

So likewise of silver. 

Silver with quicksilver. Silver with iron. (^Plinius 
Silver with lead. Secund, lib. 33. ix. : Mis-' 

Silver with copper. cait denario triimvir Anto-- 

Silver with brass. 7iius f err am,') 

Silver with tin. 
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So likewise of quicksilver. 

Quicksilver with lead. | Quicksilver with brass. 

Quicksilver with coj)per. | Quicksilver with iron. 

Quicksilver with tin. 

So of lead. 

Lead with co])per. | Lead with iron. | Lead with brass. 
Lead with tin. (^Plin. 34. ix.) 

So of copper. 

Copper with brass. | Copper with iron. | Copper with tin. 
So of brass. 

Brass witli iron. | Brass with tin. 

So of iron. 

Iron with tin. 


What he the compound metals that are common and 
Imown ? And what are the ^proportions of their mijctures ? 
As, 

Latten of brass, and the calaminar stone. 

Pewter of tin and lead. 

B(*ll-inetal of &c. and the counterfeit plate, which 
they call alchemif. 

The decoin] )()sites of three metals or more, are too 
lon^ to enquire of, except there be some compositions 
of them already observed. 

It is also to be observed, whether any two metals, 
which will not min ole of themselves, will mingle with 
the help of another ; and what. 
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What compounds will be made of metal with stone 
and other fossils ; as latten is made with brass and the 
calaminar stone ; as all the metals incorporate with 
vitriol ; all with iron powdered ; all with flint, &c. 

Some few of these would be enquired of, to disclose 
the nature of the rest. 

Whether metals or other fossils will incorporate with 
molten glass, and what body it makes ? 

The quantity in the mixture would be well con- 
sidered ; for some small quantity ])erhaj)s will incor- 
})orate, as in the allays of gold and silver coin. 

Upon the comj)ound body, three things are chiefly to 
be observed ; the colour ; the fragility or pliantm'ss ; 
the volatility or fixation, compared with the simple 
bodies. 

For present use or ])rofit, this is the rule: consider 
the price of the two simple bodies ; consider again the 
dignity of tlie one above the other in use ; then see if 
you can make a compound that will save more in price 
than it will lose in dignity of the use. 

As for example ; consider the price of brass-ord- 
nance ; consider again the price of iron-ordnance, and 
then consider wherein the brass-ordnance doth excel 
the iron-ordnance in use ; then if you can make a com- 
pound of brass and iron that will be near as good in 
use, and much cheaper in price, then there is profit both 
to the private and the commonwealth. So of gold and 
silver, the price is double of twelve: the dignity of gold 
above silver is not much, the sjdendour is alike, and 
more pleasing to some eyes, as in cloth of silver, sil- 
vered rapiers, &c. The main dignity is, that gold bears 
the fire, which silver doth not : but that is an excel- 
lency in nature, but it is nothing at all in use ; for any 



QUESTIONS TOUCHING MINERALS. 397 

dignity in use I know none, but that silvering will sully 
and canker more than gilding ; which if it might be 
corrected with a little mixture of gold, there is profit : 
and I do somewhat marvel that the latter ages have lost 
the ancient electrwn, which was a mixture of silver with 
gold : whereof I conceive there may be much use, both 
in coin, plate, and gilding. 

It is to be noted, that there is in the version of met- 
als impossibility, or at least great difficulty, as in mak- 
ing of gold, silver, copper. On the other side, in the 
adulterating or counterleiting of metals, there is deceit 
and villainy. But it should seem there is a middle 
way, and that is by new compounds, if the ways of in- 
cor])()rating were well known. 

Wliat incor])oration or imbibition metals will receive 
from vegetables, without being dissolved in their sub- 
stance : as when the armourers make their steel more 
tough and pliant, by aspersion of water or juice of 
herbs ; when gold being grown somewhat churlish by 
recovering, is made more pliant by throwing in shreds 
of tanned leather, or any leather oiled. 

Note ; that in these and the like shews of imbibition, 
it were good to try by the weights whether the weight 
be increased or no ; for if it be not, it is to be doubted 
that there is no imbibition of substance, but only tliat 
the a])]dication of that other body doth dispose and in- 
vite the metal to another posture of parts than of itself 
it would have taken. 

After the incorporation of metals by simple collique- 
faction, for the better discovery of the nature and con- 
sents and dissents of metals, it would be likewise tried 
by incorporating of their dissolutions, [What metals 
being dissolved in strong waters will incorporate well 
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together, and what not ? Which is to he enquired par- 
ticularly, as it was in colliquefactions].^ 

There is to be observed in those dissolutions which 
will not easily incorporate, what the effects are : as the 
bullition ; the precipitation to the bottom ; the ejacula- 
tion towards the top 5 the suspension in the midst ; and 
the like. 

Note; that the dissents of the menstrual or strong 
waters may hinder the incorporation, as well as the dis- 
sents of the metals themselves; therefore where the 
men^trud are the same, and yet the incorporation fol- 
loweth not, you may conclude the dissent is in the met- 
als ; but where the menstrua are several, not so certain. 

Dr. MevereVs answers to the Lord BaoorCs questions^ concern- 
ing the compounding^ incorporating^ or union of rmtah 
and minerals. 

Gold will incorporate with silver in any proportion. Plin. 
lib. xxxiii. cap. 4. “ Omni auro inest argentum vario pon- 
dere ; alibi dena, alibi nona, alibi octava parte — Ubicun- 
que quinta argenti portio invenitur, electruin vocatur.” The 
body remains fixed, solid, and coloured, according to the pro- 
portion of the two metals. 

Gold with quicksilver easily mixeth, but the product is 
imperfectly fixed; and so are all other metals incorporate 
with mercury. 

Gold incorporates with lead in any proportion. 

Gold incorporates with copper in any proportion, the com- 
mon allay. 

Gold incorporates with brass in any proportion. And 

1 The words within brackets are not in the original as printed by Tenison. 
But a passage to the same effect occurs in Rawley’s Latin translation of 
this piece, and I suppose that some one had inserted a translation of the 
passage (as necessary to complete the sense) in the margin of the copy 
which Blackbourne used: for Blackboume inserts them as a separate para- 
graph. 
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what is said of copper is true of brass, in the union of other 
metals. 

Gold will not incorporate with iron. 

Gold incorporates with tin, the ancient allay, Isa. I. 25. 

What was said of gold and quicksilver, may be said of 
quicksilver and the rest of metals. 

Silver with lead in any proportion. 

Silver incorporates with copper. Pliny mentions such a 
mixture for triumphales statuae, lib. xxxiii. 9. “ Miscentur 
argento, tertia pars aeris Cyprii tenuissimi, quod coronarium 
vocant, et sulphuris vivi quantum argenti.” The same is 
true of brass. 

Silver incorporates not with iron. Wherefore I wonder 
at that which Pliny hath, lib. xxxiii. 9. “ Miscuit denario 
triumvir Antonius ferrum.” And what is said of this is 
true in the rest ; for iron incorporateth with none of them. 

Silver mixes with tin. 

Lead incorporates with copper. Such a mixture was the 
pot-metal whereof Pliny speaks, lib. xxxiv. 9. “ Ternis aut 

quaternis libris plumbi argentarii in centenas aeris additis.” 

Lead incorporates with tin. The mixture of these two 
in equal proportions, is that which was anciently called 
“ plumbum argentarium,” Plin. lib. xxxiv. 17. 

Copper incorporates with tin. Of such a mixture were 
the mirrors of the Romans. Plin. “Atque ut omnia de 
speculis peragantur hoc loco, optima apud majores eraut 
Brundusina, stanno et aere mistis.” Lib. Ixxxiii. 9. 

Oompounded metals now in use, 

1, Fine tin. The mixture is thus : pure tin a thousand 
pounds, temper fifty pounds, glass of tin three pounds. 

2. Coarse pewter is made of fine tin and lead. Temper 
is thus made ; the dross of pure tin, four pounds and a 
half ; copper, half a pound. 

8. Brass is made of copper and calaminaris. 
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4. Bell-metal. Copper, a tlmusand pounds ; tin, from three 
hundred to two hundred pounds ; brass, a hundred and fifty 
pounds. 

5. Pot metal, copper and lead. 

G. White alchemy is made of pan-brass one pound, and 
arsenicum three ounces. 

7. Red alchemy is made of copper and auripigmen. 

Tliere be divers im})erfect minerals, which will incor- 
porate with the metals : being indeed metals inwardly, but 
clothed with earths and stones: as pyritis, calaminaris, mysi, 
chalcyti, sory, vitriolum. 

Metals incorporate not with glass, except they be brought 
into the form of glass. 

Metals dissolved. The dissolution of gold and silver dis- 
agrees, so that in their mixture there is great ebullition, dark- 
ness, and in the end a jirecipitation of a black powder. 

Tlie mixture of gold and mercury agree. 

Gold agrees with iron. In a word, the dissolution of 
mercury and iron agree with all the rest. 

Silver and copper disagree, and so do silver and lead. 
Silver and tin agree. 


TJie second letter of the cross-row^ toxudihg the separation 
of inetah and niinerah. 

Separation is of throe sorts ; the first,, is the sep- 
arating of the pure metal from the ore or dross, which 
we call refining. The second,, is the drawing one metal 
or mineral out of another, which we call extracting. 
The third,, is the se])arating of any metal into his orig- 
inal, or materia prima,, or element, or call tliem wliat 
you will ; which work we will call principiation. 

For refining, we are to enquire of it according to 
the several metals ; as gold, silver, &c. Incidently we 
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are to enquire of tlie first stone or ore, or marcasite of 
metals severally, and what kind of bodies they are, 
and of the degrees of richness. Also we are to enquire 
of the means of separating, whether by fire, })arting 
waters, or otherwise. Also for the manner of refin- 
ing, you are to see how you can multi])ly the heat, 
or hasten the opening, and so save the charge in the 
fining. 

The means of this in three manners ; that is to say, 
in the blast of the fire ; in the manner of the furnace, 
to multi})ly heat by union and reflexion ; and by some 
additament, or medicines which will help the bodies to 
open them the sooner. 

Note ; the quickening of the blast, and the multiply- 
ing of* the heat in the furnace, may be the same for all 
metals ; but the additaments must be several, a(‘(‘ording 
to the nature of the metals. Note again, that if you 
think that [by] the multiplying of the additaments in 
the same pro])ortion that you multiply the ore, the work 
will follow, you may be deceived : for (juantity in the 
passive will add more resistance than the same quantity 
in the active will add force. 

For extracting, you are to enquire what metals con- 
tain others, and likew ise what not ; as lead, silver ; cop- 
per, silver, &c. 

Note ; although the charge of extraction should ex- 
ceed the worth, yet that is not the matter. For at least 
it will discover nature and possibility, the other may be 
thought on afterwards. 

We are likewise to enquire, what the differences are 
of those metals which contain more or less other metals, 
and how that agrees with the poorness or richness of 
the metals or ore in themselves. As the lead that con- 
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tains most silver is accounted to be more brittle, and 
yet otherwise poorer in itself. 

For prineijnation^ I cannot affirm whether there be 
any such thing or not ; and I think the chemists make 
too much ado about it ; but howsoever it be, be it solu- 
tion, or extraction, or a kind of conversion by the fire ; 
it is diligently to be eiujuired what salts, sulphur, vit- 
riol, mercury, or the like sim])le bodies are to be found 
in the several metals, and in what quantity. 

Dr. MevoreVs answers to the foregoing questions^ touching 
the separations of metals and minerals. 

1. For the meaiis of separating. After that the ore is 
washed, or cleansed from the earth, there is nothing sinqdy 
nec(*ssary, save only a wind furnace well framed, mirrow 
above and at the hearth, in shape oval, sufficiently fed with 
charcoal and ore, in convenient proportions. 

For additions in this first separation, I have observed 
none ; the dross the mineral brings being sufficient. The 
refiners of iron observe, that that ironstone is hardest to 
melt which is fullest of metal, and that easiest which hath 
most dross. But in lead and tin the contrary is noted. 
Yet in melting of m(‘tals, when they have been calcined 
formerly by fire, or strong waters, there is good use of ad- 
ditaments, as of borax, tartar, armoniac, and salt-petre. 

2. In extracting of metals. Note, that lead and tin con- 
tain silver. Lead and silver contain gold. Iron contains 
brass. Silver is best separated from lead by the test. So 
gold from silver. Yet the best way for that is aqua regia, 

o. For principiation. I can truly and boldly affirm, that 
there are no such principles as sal, sulphur, and mercury, 
which can be separated from any perfect metals. For ev- 
ery part so separated, may easily be reduced into perfect 
metal without substitution of that, or those principles which 
chemists imagine to be wanting. As suppose you take the 
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salt of lead ; this salt, or as some name it, sulphur, may be 
turned into perfect lead, by melting it witli the like quan- 
tity of lead which contains principles only for itself. 

I acknowledge that there is quicksilver and brimstone 
found in the imperfect minerals; but those are nature’s 
remote materials, and not the chemist’s principles. As if 
you dissolve antimony by aqua regia^ there will be real brim- 
storn* swimming upon the water : as a])pears by the colour 
of the fire when it is bux*nt, and by the smell. 


The third letter of the croi<H~ro'U\ touching the variation of 
nietah into ^eceral shajica^ bodies^ or natures^ the ^lar^ 
ti ciilanf ivh ereof folloiv. 


Tinctiiiv. 

Turning to rust, 
('^aloination. 

Sublimation. 
rreci])itation. 
Anialgamati/dng, or turn- 
ing into a soft body. 
Vitrification. 


0])ening or dissolving into 
liquor 

Sproutings, or branchings, 
or arborescents. 

Induration and mollifica- 
tion. 

Making tough or brittle. 

Volatility and fixation. 


Transmutation, or v(‘rsion. 


For tincture; it is to be enquired how metal may be 
tinged through and through, and with what, and into 
what colours ; as tinging silver yellow, tinging coj)pei 
wliite, and tinging red, green, blue ; especially with 
keeping the lustre. 

Item^ tincture of glasses. 

Item^ tincture of marble, flint, or other stone. 

For turning into rust ^ two things are chiefly to be en- 
quired ; by what corrosives ^ it is done, and into what 

1 corasives in orig. 
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colours it turns ; as lead into white, which they call 
cerus ; iron into yellow, which they call crocm martu ; 
quicksilver into vermilion ; brass into green, which 
tliey call verdigrease. 

For calculation; how every metal is calcined, and 
into what kind of body, and what is the excjuisitest way 
of calcination. 

For mhlimation ; to en(|uire the manner of subliming, 
and what metals endure subliming, and what body the 
sublimate makes. 

For yrcci'^ntation likewise ; by what strong water 
every metal will preci])itate, and with what additaments, 
and in what time, and into what body. 

So for amalyama ; what metals will endure it, what 
are the means to do it, and what is the manner of the 
body. 

For vitrification likewise ; what metals will endure it, 
what are the means to do it, into what colour it turns, 
and further where the whole metal is turned into glass, 
and where the metal doth but hang in the glassy })arts ; 
also wliat weight the ^itrified body bears, com]>ared 
with the crude body ; also because vitrification is ac- 
counted a kind of death of metals, what vitrification 
will admit of turning back again, and what not. 

For diHSohition into liquor, we are to enquire what is 
the proper memtruum to dissolve any metal, and in the 
negative, w'hat will touch u})oii the one and not upon 
the other, and what several memtrna will dissolve any 
metal, and which most exactly. Item the process or 
motion of the dissolution, the manner of rising, boiling, 
vapouring, more violent or more gentle, causing much 
heat or less. Item the quantity or charge that the 
strong water will bear, and then give over. Item the 
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colour into wliich the liquor will turn. Above all it is 
to be enquired, whether there be any menstruum to dis- 
solve any metal, that is not fretting or corroding, and 
openeth the body by sympathy, and not by mordacity 
or violent penetration. 

For sprouting or hmnching^ though it be a thing but 
transitory, and a kind of* toy or jileasnre, yet tlu're is a 
more serious use of it ; for that it discovercth the del- 
icate motions of spirits, when they j)ut forth and can- 
not get forth, like unto that which is in vegetables. 

For indui'otion^ or mollification ; it is to be enquired 
what will make metals harder and harder, and what 
will make them softer and softer. And this impiiry 
tendeth to tw’o ends : first, for use ; as to make iron 
soft by the fire makes it malleable. Secondly, because 
induration is a degree tow^ards fixation, and mollifica- 
tion tow^ards volatility ; and therefore the inquiry of 
them will give light towards the other. 

Yovt<mgh and brittle^ they are much of the same kind 
but yet w^orthy of an in(|uiry apart, especially to join 
hardness with toughness, as making glass malleable, &c. 
and making blades strong to resist and pierce, and yet 
not easy to break. 

For volatility and fixation. It is a principal branch 
to be enquired : the utmost degree of fixation is that 
whereon no fire wdll work, nor strong w^ater joined wdth 
fire, if there be any such fixation j)ossible. The next 
is, when fire simply wdll not work without strong wa- 
ters. The next is by the test. The next is when it 
will endure fire not blowm, or such a strength of fire. 
The next is when it wdll not endure, but yet is malle- 
able. The next is wdien it is not malleable, but yet 
is not fluent, but stupified. So of volatility, the ut- 
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most degree is when it will fly away without return- 
ing. Tlie next is when it will fly up, but with ease 
return. The next is when it will fly upwards over the 
helm ^ by a kind of cxsufflation without vapouring. 
The next is when it will melt though not rise. The 
next is when it will soften though not melt. Of all 
these diligent inquiry is to be made in several metals, 
especially of the more extreme degrees. 

For transmutatUm or version. If it be real and true, 
it is the farthest part of art, and would be well distin- 
guished from extraction, from restitution, and from adul- 
teration. I hear much of turning iron into coi)per ; I 
hear also of the growth of lead in weight, which can- 
not be without a conversion of some body into lead : 
but whatsoever is of this kind, and well expressed, is 
diligently to be enquired and set down. 

Dr, MecereTs answers fa the foreijoing questions,, concerning 
the lariat ion of metals and minerals* 

1. For tinctures,, there are none that I know, but that 
rich variety which .-springs from mixture of metals with met- 
al<, or imperfect minerals. 

2. Tlie imperfect metals are subject to rnst^ all of them 
except mercury, which is made into vermilion by toohition, or 
calcination. The re&t are rusted by any salt, sour, or a(;id 
water. Lead into a white body calhnl cvrussa. Iron into a 
pale red called /err?^yo. Cop})er is turned into green, named 
cerugo, ces viride. Tin into white : but this ia» not in use, 
neither hath it obtained a name. 

The Scriptures mention the rust of gold, but that is in n;- 
gard of the allay. 

3. Calcination. All metals may be calcined by strong 
waters, or by admixtion of salt, sulphur, and mercury. The 

1 So orig. Rawlcy translates it supra cap^it ; and it is probably a mis- 
take for head. 
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imperfect metals may be calcined by continuance of simple 
fire ; iron thus calcined is called crocm martis. 

And this is their best way. Gold and silver are best cal- 
cined by mercury. Their colour is grey. Lead calcined is 
very red. Copper dusky red. 

4. Metals are sublimed by joining tiiem with mercury or 
salts. As silver with mercury, gold with sal armoniac, mer- 
cury with vitriol. 

5. Precipitation is, when any metal being dissolved into a 
strong water, is beaten down into a powder by salt water. 
The ehiefest in this kind is oil of tartar. 

G. Amalgamation is the joining or mixing of mercury with 
any otlier of the metals. The manner is this in gold, the 
rc'T.t are answerable : take six })arts of mercury, make them 
hot in a crucible, and pour them to one part of gold made 
red-liot in another crucible, stir these well together that they 
may incorporate ; which done, cast the mass into cold water 
and wash it. This is called the amalgaraa of gold. 

7. For intriji cation. All the imperfect metals may be 
turned by strong fire into glass, except mercury ; iron into 
green ; lead into yellow ; bra^s into blue ; tin into pale 
yellow. For gold and silver, I have not known them vit- 
rified, except joined with antimony. Tliese glassy bodies 
may be reduced into the form of mineral bodies. 

8. Dissolution, All metals without exception may be dis- 
solved. 

(1.) Iron may be dissolved by any tart, saH, or vitriolated 
water ; yea, by common w^ater, if it be first calcined with 
sulphur. It dissolves in aquaforti,, with great ebullition and 
heat, into a red liquor, so red as blood. 

(2.) Lead is fittest dissolved in vinegar, into a pale yellow, 
making the vinegar very sweet. 

(3.) Tin is best dissolved with distilled salt water. It 
retains the colour of the menstruum, 

(4.) Copper dissolves as iron doth, in tlie same liquor, into 
a blue. 
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(5.) Silver hath its proper menstruum, which is aqua for-> 
its. The colour is green, with great heat and ebullition. 

(6.) Gold is dissolved with aqua regia, into a yellow liq- 
uor, with little heat or ebullition. 

(7.) Mercury is dissolved with much heat and boiling, into 
the same liquors which gold and silver are. It alters not the 
colour of the menstruum^ 

Note. Strong waters may be charged with half their 
weight of fixed metals, and equal of mercury ; if the work- 
man be skilful. 

9. Sprouting. This is an accident of dissolution. For if 
the menstruum be overcharged, then within short time the 
metals will shoot into certain crystals. 

10. P^or induration^ or mollification, they depend upon the 
quantity of fixed mercury and sulphur. I have observed 
little of them, neither of toughness nor brittleness. 

11. The degrees of fixation and volatility I acknowledge 
except the two utmost, which never were observed. 

12. The question of transmutation is very doubtful. 
Wherefore I refer your honour to the fourth tome of Then- 
trum Chymicum : and there, to that tract which i& intitled 
Disquisitio Hellana ; where you shall find full satisfaction. 


The fourth letter of the eroHH-row, touching restitution. 

First, therefore it is to he enquired in the negative, 
what bodies will never return, either by their extreme 
fixings, as in some vitrifications, or by extreme volatility. 

It is also to be enquired of the two means of reduc- 
tion ; and first by the fire, which is but by congregation 
of homogeneal parts. 

The second is, by drawing them down by some body 
that hath consent witli them. As iron draweth down 
copper in water ; gold draweth quicksilver in vapour ; 
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whatsoever is of this kind, is very diligently to be en- 
quired. N 

Also it is to be enquired what time or age will reduce 
without help of fire or body. 

Also it is to be enquired what gives impediment to 
union or restitution, which is sometimes called mortifi- 
cation ; as when quicksilver is mortified with turpen- 
tine, spittle, or butter. 

Lastly, it is to be enquired how the metal restored 
differcth in anv thin^ from the metal rare : ^ as whether 
it become not more churlish, altered in colour, or the 
like. 

Dr. MevereVs answers touching the restitutions of metals and 
minerals. 

Deduction is chiefly (*fl(5cted by fire, wherein if they stand 
and nelo, the imperfect metala vapour away, and so do all 
manner of salts which separated them in minimas partes 
before. 

Reduction is singularly holpen by joining store of metal 
of the same nature with it in the melting. 

Metals reduced are somewhat churlish, but not altered in 
colour. 


1 So orig. The tianslation lias crwcfo. 
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THE LORD VERULAM’s INQUISITION CONCERNING THE 
VERSIONS, TRANSMUTATIONS, MUl/IIPLICATIONS, 

AND EFEE(T10NS OF BODIES, 

Written hy him oriyinaUy inUnyJM^ thoiujli not hitherto 
published in that layiiiKaije^ 

Earth by fire is turned into brick, wliicli is of tlie 
nature of a stone, and servetli for building, as stone 
doth : and tlie like of tile. Qu. the manner. 

Naphtha.^ which was the bituminous mortar used in 
the walls of Babylon, grows to an entire and very hard 
matter like a stone. 

In clay countries, where there is pebble and gravel, 
you shall find great stones, where you may see the peb- 
bles or gravel, and between them a substance of stone 
as hard or harder than the pebble itself. 

There are some springs of water, wdierein if you put 
-wood, it will turn into the nature of stone : so as that 
within the water shall be stone, and that above the 
-water continue wood. 

The slime about the reins and bladder in man’s body, 
turns into stone : and stone is likewise found often in 
the gall ; and sometimes, though rarely, in vend portd. 

Qiuerc, what time the substance of earth in quarries 
asketh to be turned into stone ? 

Water, as it seems, tiirneth into crystal, as is seen in 
divers caves, wdiere the crystal hangs in stiUicidiis. 

Try wood, or the stalk of herbs, buried in quicksil- 
ver, whether it will not grow hard and stony. 

They speak of a stone engendered in a toad’s head. 

There was a gentleman, digging in his moat, found 

1 Baconiana, p. 12U 
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an egg turned into stone, the white and the yolk keep- 
ing their colour, and the shell glistering like a stone cut 
with corners. 

Try some things ])nt into the bottom of a well ; as 
wood, or some soft substance ; but let it not touch the 
water, because it may not putrify. 

I'liey speak, that the white of an egg with lying 
long in the sun, will turn stone. 

Mud in water turns into shells of fishes, as in horse- 
mussels, in fresh ponds, old and overgrown. And the 
substance is a wondrous fine substance, light and shin- 
ing. 

o 


(EKTAIN EXPElllIVrENTS MA])E EY THE LOR]) BACON 
ABOUT WKKlIlT IN AIR AND WATER. ^ 

A NEW sovereign of equal weight in the air to the 
piece in brass, overweiglietli in the water nine grains : 

1 Rat'oniana, p. 134 

Baooii den veil this method of in an and water from Poita,who 

in Ins A (if Ural Maifu speaks of it as ho athinj:^ as to entitle him to say 
V7Tt()LV(n/Ka vm(nb(U}Ka, lefoiiiujjj ot courbo to the story of Archimtides. 
Of coiiise It IS possible to eakulate specific Kravitios horn expci imciits m 
whicli liotli bcales of the balance arc immersed in watei , liut Porta''^ rule 
for detei mining the amount of alloy contained in a pieteofgold is alto- 
gether wrong, and how confused 1 uj> iiotioiib were is bhown by his directing 
the cxpcriinentei to iniinerso the scales (Vm/cr senujtedeni, as if the depth 
made any difference. So too Bacon speaks of immerMiig one of the scales 
five inches. Porta, a little further on, records some experiments miide by 
imineisiiig only one of the stales, and so vie may cdiserve does Bacon, — a 
circumstance which makes it plain that he was toiloi\ing Poita’s directions. 
The notion of weighing m air and watei was however not new It ns 
treated of at some length by Nicholas De Cusa. But Cusa\‘ notions are 
at lea^t as confused as Porta’s. Thus he wants to determine not only the 
pondus yrdvitatis^ h\xt other kinds o\ jKmdara , and remarking that lead 
comes next to gold in pumlus yntrtfaiib — so that it would seem as if the 
comparative value of metals could not be detei mined by the balance — goes 
on to say that if we take account of the pondus ajuib^ then silver would, as 
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in three sovereigns the difference in the water is but 
twenty-four grains. 

The same sovereign overweigheth an equal weight 
of lead, four grains in the water, in brass grains for 
gold : in three sovereigns about eleven grains. 

The same sovereign overweigheth an equal weight 
of stones in the air, at least sixty-five grains in the 
water : the grains being for the weight of gold in brass 
metal. 

A glass filled witli water weighing, in Troy weights, 
thirteen ounces and five drams, the glass and the water 
together, weigheth severally, viz. the water nine ounces 
and a half, and the glass four ounces and a dram. 

A bladder weighing tw'o ounces seven drams and a 
half, a ])ebble laid upon the top of the bladder makes 
three ounces six drams and a half, the stone weigheth 
seven drams. 

llie bladder (as above) blown, and the same fallen, 
weigheth equal. 

it ought to do, come next. See Porta’s Natural Matjic, 18 chap 8 , and 
(fe Siftttets Ejrpei appended to the edition of Vitruvius pub- 

lished at Strasbourg, 1550 (The tract is not paged.) 

One ()( the first determinations nf specific gravity results from Vitruvius’s 
statement with respect to jMerciirv lie savs “ quum sint quatiioi sextario- 
rum mensurac cum expenduiitur invenioiitur esse pondo eentiim ” Now 
the coiifjiuii held, as we know, ten Koiiiriii pounds of water, and therefore 
the sextarius held live-thiids of a pound, four sextani consequently of 
water would weigh SIX pounds and tno-thiids; and conipanng this with 
Vitruvius’s statement, the specific giavityof quicksilver is fifteen, — a re- 
sult sufliciently neai the truth, but erring in excess. 

It is worth remarking that Vitruvius in the passage I refer to gives the 
name of minium to eimiahar, not as commonly to red-lead. The name of 
rermillion must originally have belonged, as the etymology indicates, to 
kermes or cochineal There is however a great deal of confusion in these 
names ; and it would seem from Arrian that the name cinnabar was origi- 
nall^'^ given to cochineal There is a wonderful story of its being produced 
by a mixture of the blood of dragons and ot elephants. See Vitruvius, 
book Yii. chap 8. — R. L, E, 
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A sponge dry weiglieth one ounce twenty-six grains : 
the same sponge being wet, weigheth fourteen ounces 
six drams and tliree quarters : tlie water weiglieth in 
several eleven ounces one dram and a half, and the 
sponge three ounces and a half and three quarters of a 
dram. First time. 

The sponge and water together weigh fifteen ounces 
and seven drams : in several, the water weigheth eleven 
ounces and even drams, and the sponge three ounces 
seven drams and a lialf. Second time. 

Three sovereigns made equal to a weight in silver in 
the air differ in the water. 

For false weights, one beam long, the other thick. 

The stick and thread weigh half a dram and twenty 
grains, being laid in the balance. 

The stick tied to reach within half an inch of the 
end of the beam, and so inu(‘h from the tongue, 
weigheth twenty-eight grains ; the difference is twenty- 
two grains. 

Tlie same stick being tied to hang over the end of 
the beam an inch and a half, weigheth half a dram and 
twenty-four grains; exceeding the weight of the said 
stick in the balance by four grains. 

The same stick being hanged down beneath the 
thread, as near the tongue as is possible, weigheth only 
eight grains. 

Two weights of gold being made equal in the air, 
and weighing severally seven drams ; the one balance 
being put into the water, and the other hanging in the 
air, the balance in the water weigheth only five drams 
and three grains, and abateth of the weight in the air, 
one dram and a half, and twenty-seven grains. 

The same trial being made the second time, and more 
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truly and exactly betwixt gold and gold, weigliing sev- 
erally (as above) and making a just and equal weight 
in the air, the one balance being put into the water the 
de})tli of* five inches, and the other hanging in the air, 
the balance in the water weigheth only four drains and 
fifty-five grains, and abateth of the weiglit in the air 
twH) drams and five grains. 

The trial being made betwixt lead and lead, weigh- 
ing severally seven drams in the air, the balance in the 
water weigheth only four drams and forty-one grains, 
and abateth of the weight in the air tw^o drams and 
nineteen grains ; the balance kept the same de})tli in 
the water as abovesaid. 

The trial being made betwixt silver and silver, 
weighing severally seven drams in tlie air, the balance 
in the water weigheth only four drams and twenty-five 
grains. So it abateth two drams and thirty-five grains ; 
the same dejith in the water observed. 

In iron and iron, weighing severally each balance in 
the air seven drams, the balance in the water weigheth 
only four drains and eighteen grains ; and abatetli of 
the weight in the air two drams and forty-two grains ; 
the depth observe as above. 

Ill stone and stone, the same w^eight of seven drains 
equally in the air, the balance in the water w^eigheth 
only two drains and tw^enty-tw^o grains ; and abateth 
of the w^eight in the air four drams and thirty-eight 
grains ; the dejith as above. 

In brass and brass, the same weight of seven drams 
in each balance, equal in the air, the balance in the 
water weigheth only four drams and twenty-two grains ; 
and abateth in the water two drams and thirty-eight 
grains ; the depth observed. 
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The two balances being weighed in air and water, 
the balance in the air over-weigheth the other in the 
water one dram and twenty-eight grains ; the depth 
in the water as aforesaid. 

It is a profitable experiment which sheweth the 
weights of several bodies in comparison with winter. 
It is of use in lading of ships and other bottoms, and 
may help to shew what burden in the several kinds 
they will bear. 


CEirrATN SUDDEN THOUGHTS OF THE 
SET DOWN DY HIM UNDER THE 

EXPERIMENTS FOR 1>R()F1T.^ 


Muck of leaves. 

Muck of river, earth, 
and chalk. 

Muck of earth closed, 
both for salt-pot re and 
muck. 

Setting of wheat and 
peas. 

Mcmding of cro]>s by 
steeping of seeds. 

Making peas, cherries, 
and strawberries come 
early. 

Strimgtheiiing of earth 
for often returns of rad- 
ishes, parsnips, turnips, &c. 


LORD r\con’s, 

TITLE OF 

Making great roots of 
onions, radishes, and oth- 
er es(‘ulent roots. 

Sowing of seeds of tre- 
foil. 

Setting of woad. 

Setting of tobacco, and 
taking away the raw ns. 

Grafting upon boughs 
of old trees. 

Making of a hasty co})-- 
pice. 

Planting of osiers in 
>vet grounds. 

Making of candles to 
last long. 


1 Bacuiiiana, p. 1U8. 



416 


PHYSIOLOGICAL REMAINS. 


Building of chimnies, 
furnaces, and ovens, to give 
heat with less wood. 

Fixing of logwood. 

Other means to make 
yellow and green fixed. 

Conserving of oranges, 
lemons, citrons, pomegran- 
ates, all suinnier. 

Recovering of pearl , cor- 


] al, turclioise colour, by a 
I conservatory of snow. 

Sowing of fennel. 

Brewing v ith hay, 
haws, trefoil, broom, heps, 
bramble - berries, wood- 
bines, wild thyme, instejid 
of hops, thistles. 

Multiplying and dress- 
ing artichokes. 


CERTAIN EXPERIMENTS OF THE LORD BACON’s, 

ABOUT THE COMMIXTURE OF LIQUORS ONT.Y, NOT SOL- 
IDS, WITHOUT HEAT OH AGITATION, 

BUT ONLY BY SIMPLE COMPOSITION AND SETTLING.^ 

Spirit of wine mingled with common water, al- 
though it be much lighter than oil, yet so as if the first 
fall be broken by means of a so]) or otlierwise, it stay- 
eth above ; and if it be once mingled, it severeth not 
again, as oil doth. Tried with w^ater coloured with 
saSron. 

Spirit of wine mingled wdth common water hath a 
kind of clouding, and motion shewdiig no ready com- 
mixture. Tried witli saffron. 

A dram of gold dissolved in aqmi wdth a dram 

of co[)per in aquafortis commixed, gave a green colour, 
but no visible motion in the jiarts. Note, that the dis- 
solution of the gold was twelve ])arts water to one part 
body : and of the copper w^as six parts water to one 
part body. 


1 Baconiaim, p. 140. 
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Oil of almonds commixed with spirit of wine sever- 
etli, and the spirit of wine remaineth on the top, and 
the oil in the bottom. 

Gold dissolved, commixed with spirit of wine, a 
dram of each, doth commix, and no other apparent 
alteration. 

Quicksilver dissolved with gold dissolved, a dram of 
each, doth turn to a mouldy liquor, black, and like 
smiths’ M'ater. 

Note, the dissolution of the gold was twelve parts 
w'ater, ut 8uprd^ and one part metal : that of water was 
two parts, and one part metal. 

Spirit of wine and quicksilver commixed, a dram of 
each, at the first shewed a white milky substance at the 
top, but soon after mingled. 

Oil of vitriol commixed with oil of cloves, a dram of 
eacli, turneth into a red dark colour ; and a substance 
thick, almost like pitch ; and u]>on the first motion 
gathereth an extreme heat, not to be endured by 
touch. 

Dissolution of gold, and oil of vitriol commixed, a 
dram of each, gathereth a great heat at the first, and 
darkeneth the gold, and maketh a thick yellow. 

S{)irit of wine and oil of vitriol, a dram of each, 
hardly mingle ; the oil of vitriol going to the bottom, 
and the spirit of wine lying above in a milky substance. 
It gathereth also a great heat, and a sweetness in the 
taste. 

Oil of vitriol and dissolution of quicksilver, a dram 
of each, maketh an extreme strife, and casteth up a 
very gross fame, and after casteth dow n a w hite kind 
of curds, or sands ; and on the top a sliinish substance, 
and gathereth a great heat. 

VOL. VII. 27 
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Oil of sulphur and oil of cloves commixed, a dram 
of each, turn into a thick and red-coloured substance ; 
but no such heat as appeared in the commixture with 
the oil of vitriol. 

Oil of petroleum and spirit of wine, a dram of each, 
intermingle otherwise than by agitation, as wine and 
water do ; and the petroleum remainetb on the top. 

Oil of vitriol and petroleum, a dram of each, turn 
into a mouldy substance, and gatliereth some warmth ; 
there residing a black cloud in the bottom, and a mon- 
strous thick oil on tlie to]). 

Sj)irit of wine and red-wine vinegar, one ounce of 
each, at the first fall one of them reinaineth above, but 
by agitation they mingle. 

Oil of vitriol and oil of almonds, one ounce of each, 
mingle not ; but the oil of almonds reinaineth above. 

Sj)irit of wine and vinegar, an ounce of each, com- 
mixed, do mingle, without any apparent separation, 
which might be in respect of the colour. 

Dissolution of iron, and oil of vitriol, a dram of 
each, do first put a milky substance into the bottom, 
and after incorporate into a mouldy substance. 

Spirit of wine commixed with milk, a tliird part 
spirit of wine, and two parts milk, coagulateth little, 
but mingleth ; and the spirit swims not above. 

Milk and oil of alm<mds mingled, in equal portions, 
do hardly incorporate, but the oil cometh above, the 
milk being poured in last ; and the milk appeareth in 
some drops or bubbles. 

Milk one ounce, oil of vitriol a scruple, doth coagu- 
late ; the milk at the bottom where the vitriol goeth. 

Dissolution of gum tragacanth, and oil of sweet al- 
monds, do not commingle, the oil remaining on the toj: 



ATTRACTION. 419 

till they be stirred, and make the mucilage ^ somewhat 
more liquid. 

Dissolution of gum tragacanth one ounce and a half, 
with half an ounce of spirit of wine, being commixed 
by agitation, make the mucilage ^ more thick. 

The white of an egg with s})irit of wine, doth bake 
the egg into clots, as if it began to poch. 

One ounce of blood, one ounce of milk, do easily in- 
corporate. 

S})irit of wine doth curdle the blood. 

One ounce of whey unclarified, one ounce of oil of 
vitriol, make no apparent alteration. 

One ounce of blood, one ounce of oil of almonds, in- 
corporate not, but the oil swims above. 

Three quarters of an ounce of wax being dissolved 
upon the fire, and one ounce of oil of almonds put to- 
gether and stirred, do not so incorporate, but that when 
it is cold the wax gathereth and swims upon the top of 
the oil. 

One ounce of oil of almonds cast into an ounce of 
sugar seething, sever presently, the sugar shooting tow- 
ards the bottom. 


A CATALO(iITE OF UOIUKS ATTRACTIVE AND NOT AT- 
TRA(rriVE MADE BY THE LORD BACON, 

TOGETHER WITH EXPERIMENTAE OBSERVATIONS 
ABOUT 4TTRACTION.^ 

These following bodies draw : 

Amber, jet, diamond, sapphire, carbuncle, iris, the 
gem. 0})ale, amethyst, bristollina, crystal, clear glass, 

1 mmtUiles in the original. 2 Baconiana, p. 145. 
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glass of antimony, divers flowers from mines, sulpliur, 
mastic, hard sealing-wax, the harder rosin, arsenic. 

These following bodies do not draw : 

Smaragd, achates, corneolus, pearl, jaspis, chalcedo- 
nius, alabaster, porphyry, coral, marble, touchstone, 
haematites or bloodstone, smyris, ivory, bones, ebon- 
tree, cedar, cypress, pitch, softer rosin, cami)hire, gal- 
banum, ammoniac, storax, benjoin, loadstone,^ asphal- 
turn. 

These bodies, gold, silver, brass, iron, draw not, 
though never so finely polished. 

In xvmter^ if the air be sharp and clear, ml (jemmeum^ 
rock alum^ and lapu stpecularls^ will draw. 

These following bodies are apt to he drawn^ if the 
mass of them be small : 

Chaff, woods, leaves, stones, all metals leaved, and 
in the mine ; earth, water, oil. 

Si fiat versorium ex metallo aliquo more Indicis Mag- 
netic!, et fini alteri apponatur succinum, leniter frica- 
tum, versorium convertit se. 

Succinum calefactum ab igne, sive tepeat, sivc fer- 
veat, sive inflaminetur, non trahit. 

Bacillum ferreum candens, flamma, candela ardens, 
earbo ignitus, admota festucis aut versoriis, non tra- 
hunt. 

Succinum in majore mole, si fuerit politum, allicit, 
licet non fricatum ; si in minore, aut impurius, sine 
frictione non trahit. 

Crystallus, lapis specularis, vitrum, electrica cetera, 
si urantur, aut torreantur, non traliunt. 

1 A note in the margin says the drawing of iron excepted. 
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Pix. 

Resina mollior. 

B enjoin. 

Asphaltum. 

Campliora. 

Galbanum. 

Ammoniacum. 

Storax. 

Assa. 

Vapidus aer succino, &c. afflatus, vel ab ore, vel ab 
acre huinidiore, virtutem trahendi sutfocat. 

Si charta aut linteiim interponatiir inter succinum et 
paleam, non fit motus aut attractio. 

Succinum aut electrica ealefacta ex radiis solis, non 
expergefiunt ad trabendum, sicut ex frictione. 

Succinum fricatum, et radiis solis expositum, diutius 
vires traliendi retinet, nec tarn cito eas deponit ac si in 
umbra positum esset. 

Fervor ex speculo comburente succino, &c. concilia- 
tus, non juvat ad trabendum. 

Sulphur accensum, et cera dura iiiflammata, non tra- 
hunt. 

Succinum, cum citissime a frictione festucm vel ver 
sorio apponitur, optimc trabit. 

Virtus electrica viget in retentione ad tempus non 
minus quam in attractione prima. 

Flamma apposite succino intra orbem activitatis non 
trail itur. 

Gutta aquae admoto succino trabitur in conum. 
Electrica si durius affricentur, impcditur attractio. 

Qme aegre alliciunt in clarocoelo, in crasso non movent. 

Aqua im])osita succino virtutem trabendi suffocat, 
licet ipsam aquam trahat. 


Haec coelo calidiore neutiquam 
>^prorsus trahunt ; at tempore frigi- 
diore obscure et inferme trabunt. 
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Sarca ita succino circundatum, nt tangat, attractio- 
nem tollit ; sed interpositum ut non tangat, non omnino 
tollit. 

Oleum succino appositum motum non impedit ; nec 
succinum digito oleo madefacto fricatum, vires traliendi 
perdit. 

Firmius provocant, et diutius retincnt succinum, 
gagates, et hujusmodi, etiam minore cum frictione : 
adarnas, crystallum, vitrum, diutius teri debent, ut 
manifesto incalescant antecjuam traliant. 

Qute flamnue ai)i)roximant, licet propinqua distantia, 
a succino non traliuntur. 

Fuinum extincta lucerna succinum, &c. tralut. Fu- 
mus ubi exit et crassus est, fortius traliit succinum ; 
cum ascendent, et rarior fit, debilius. Corpus ab elec- 
tricis attractum non manifesto alteratur, sed tantum 
incumbit. 
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A Medical Paper of the Lord Pacon^ 8^ to which he gave 
the title of Grains of Youth.^ 

Takk of nitre four grains, of ambergrease three 
grains, of orris-jiowder two grains, of white poppy- 
seed tile fourth part of a grain, of saffron half a grain, 
with water of orange-dowers, and a little tragacanth ; 
make them into small grains, four in number. To 
be taken at four a-clock, or going to bed. 

Preserving ointments. 

Take of deers-suet one ounce, of myrrh six grains, 
of saffron five grains, of bay-salt twelve grains, of Ca- 
nary wine, of two years old, a spoonful and a half. 
Spread it on the inside of your shirt, and let it dry, 
and then put it on. 

A purge fa7niliar for opening the liver. 

Take rhubarb two drams, agaric trochiscat one dram 
and a half, steep them in claret wine burnt with mace ; 
take of wormwood one dram, steep it with the rest, 
and make a mass of pills wdth syrup, aeetos. sim])lex. 
But drink an opening broth before it, with succory, 
fennel, and smallage roots, and a little of an onion. 

1 Baconiana, p. 156. 
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Wine for the epirits. 

Take gold perfectly refined three ounces, quench it 
six or seven times in good claret wine ; add of nitre 
six grains for two draughts ; add of saffron prepared 
three grains, of ambergrease four grains, pass it through 
an hippocras bag, wherein there is a dram of cinnamon 
gross beaten, or, to avoid the dimming of the colour, of 
ginger. Take two spoonsful of this to a draught of 
fresh claret wine. 

The preparing of saffron. 

Take six grains of saffron, steeped in half parts of 
wine and rose water, and a quarter part vinegar : then 
dry it in the sun. 

Wine against adverse melancholy,, preserving the senses 
and the reason. 

Take the roots of bugloss well scraped, and cleansed 
from their inner pith, and cut them into small slices ; 
steep them in wine of gold extinguished ut supra,, and 
add of nitre three grains, and drink it nt supra,, mixed 
with fresh wine : the roots must not continue steeped 
above a quarter of an hour ; and they must be changed 
thrice. 

Breakfast-preservative against the goat and rheums. 

To take once in the month at least, and for two days 
together, one grain of castorei in my ordinary broth. 

TJie preparation of garlich 

Take garlick four ounces, boil it upon a soft fire in 
claret wine, for half an hour. Take it out and steep it 



MEDICAL REMAINS. 425 

in vinegar ; whereto add two drams of cloves, then take 
it forth, and keep it in a glass for use. 

The artificial preparation of damask-roses^ for smell. 

Take roses, pull their leaves, then dry them in a 
clear day in the hot sun : then their smell will he as 
gone. Then cram them into an earthen bottle, very 
dry and sweet, and stop it very close ; they will remain 
in smell and colour both, fresher than those that are 
otherwise dried. Note, the first drying, and close 
keej)ing upon it, preventeth all })utrefaction, and the 
second spirit cometh forth, made of the remaining 
moisture not dissij)ated. 

A restorative drink. 

Take of Indian maiz half a pound, grind it not too 
small, but to the fineness of ordinary meal,’ and then 
bolt and serce it, that all the husky ])art may be taken 
away. Take of eryngium roots three ounces, of dates 
as much, of enula two drams, of mace three drams, and 
brew them with ten-shilling beer to the quantity of four 
gallons : and this do, either by decocting them in a 
pottle of wort, to be after mingled with the beer, being 
new ta})ped, or otherwise infuse it in the new beer in a 
bag. Use this familiarly at meals. 

Against the waste of the body by heat. 

Take sweet pomegranates, and strain them lightly, 
not pressing the kernel, into a glass ; where put some 
little of the peel of a citron, and two or three cloves, 
and three grains of ambergrease, and a pretty deal of 
fine sugar. It is to be drunk every morning whilst 
pomegranates last. 
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Methusalem Water. Against all asperity and torref action 

of inward partSj and all adustion of the bloody and 

generally against the dryness of age. 

Take crevises very new, q. s. boil them well in claret 
wine, of them take only the shells, and rub them 
very clean, especially on the inside, that they may be 
thoroughly cleansed from the meat. Then wash them 
three or four times in fresh claret wine, heated ; still 
changing the wine, till all tlxe fish-taste be quite taken 
away. But in the wine wherein they are washed, steep 
some toj)S of green rosemary ; then dry the pure shell 
thoroughly, and bring them to an exquisite powder. 
Of this powder take three drams. Take also jxearl, 
and steej) them in vinegar twelve hours, and dry off 
the vinegar ; of this powder also tliree drams. Then 
put the shell powder and jxeaii powder together, and 
add to them of ginger one scrujde, and of white poppy- 
seed half a scruple, and steep them in spirit of ' ine 
(wherein six grains of saffron liave been dissolved) 
seven hours. Then uj>on a gentle heat vajxour away all 
the spirit of wine, and dry the powder against the sun 
without fire. Add to it of nitre one dram, of amber- 
grease one scruple and a lialf ; and so keep tliis pow- 
der for use in a dean glass. Then take a ])ottle of 
milk, and slice in it of fresh cucumbers, the inner pith 
only (the rind being jxared off*), four ounces, and draw 
forth a water by distillation, l^ke of claret wine a 
pint, and quench gold in it f’our times. 

Of the wine, and of the water of milk, take of each 
three ounces, of the powder one scruple, and drink it 
in the morning ; stir up the powder when you drink, 
and walk upon it. 
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A CATALOGUE OF ASTRINGENTS, OPENERS, AND CORD- 
IALS, INSTRUMENTAL TO HEALTH. 

Collected hy Sir Francis Bacon^ Baron of Verulam^ 

ASTRINGENTS. 

Red rose, black-berry, myrtle, plantane, flower of 
pomegranate, mint, aloes well washed, myrobalanes, 
sloes, agresta, fraga, mastich, myrrh, saffron, leaves of 
rosemary, rhubarb received by infusion, cloves, service- 
berries, coma, wormwood, bole armeniac, sealed earth, 
cinquefoil, tincture of steel, sanguis draconis, coral, am- 
ber, quinces, spikenard, galls, alum, blood-stone, mum- 
my, amomum, galangal, cypress, ivy, psyllum, house- 
leek, sallow, mullein, vine, oak-leaves, lign-aloes, red 
Sanders, mulberry, medlars, flowers of peach-trees, 
pomegranates, pears, pal mule, pith of kernels, purslain, 
acacia, laudanum, tragacanth, thus olibani, comfrey, 
shepherds-purse, polygonium. 

Astrinpents (Itoth hot and cold) which corrohorate the 
parts^ and which confirm and refresh such of them as 
are loose or languishinp. 

Rosemary, mint, esj)ocially with vinegar, cloves, cin- 
namon, cardamom, lign-aloes, rose, myrtle, red sanders, 
cotonea, red 'svine, clialybeat-wine, five-finger grass, 
plantane, apples of cypress, berberries, fraga, service- 
berries, cornels, ribes, sour ])ears, rambesia. 

Astringents styptic^ which hy their styptic virtue may 
stay fluxes. 

Sloes, acacia, rind of pomegranates infused, at least 

1 Bacoiiiana, p. 161. 
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three hours, the styptic virtue not coming forth in 
lesser time. Alum, galls, juice of sallow, syrup of 
unripe quinces, balaustia, the whites of eggs boiled hard 
in vinegar. 

O 


Astringents which hy their cold and earthy nature may 
stay the motion of the humours tending to a flux. 

Sealed earth, sanguis dracouis, coral, pearls, the shell 
of the 6sh dactylus. 

Astringents which hy the thickness of their substance 
stuff as it were the thin humours^ and thereby stay 
flaxes. 

Rice, beans, millet, cauls, dry cheese, fresh goats- 
inilk. 

Astringents which by virtue of their glutinjous substance 
restrain a flux^ and strengthen the looser parts. 

Karabe,^ mastich, spodium, hartshorn, frankincense, 
dried bulfs pistle, gum tragacanth. 

Astringents purgative.^ which., having hy their purgative 
or expulsive power thrust out the humours., leave behind 
them astrictive virtue. 

Rhubarb, especially that which is toasted against the 
fire : myrobalanes, tartar, tamarinds, [an Indian fruit 
like green damasens.] ^ 

Astringents which do very much suck and dry up the 
humours^ and thereby stay fluxes. 

Rust of iron, crocus martis, ashes of spices. 

1 Perhaps he meant the fruit of Karobc. — Note hy Tenison. 

2 So bracketed in the original. 
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Astringents which hy their nature do dull the spirits^ and 
lay asleep the expulsive virtue^ and take away the acri- 
mony of all humours. 

Laudanum, mitliridate, diascordium, diacodium. 

Astringents which,, hy cherishing the strength of the parts ^ 
do comfort and confirm their retentive power, 

A stomacher of scarlet cloth. Whel])S, or young 
healtliy boys, a])plied to the stomach. Hippocratic 
wines, so they be made of austere materials. 


OPENERS. 

Succory, endive, betony, liverwort, petroselinum, 
smallage, asparagus, roots of grass, dodder, tamarisk, 
juncus odoratus, lacca, cupparus, wormwood, chama^p- 
itys, fumaria, scurvy-grass, eringo, nettle, ircos, elder, 
hyssop, aristolochia, gentian, costus, fennel-root, maiden- 
hair, harts-tongue, daffodilly, asarum, sarsaparilla, sassa- 
fras, acorns, abretonum, aloes, agaric, rhubarb infused, 
onions, garlic, bother, squilla, sow-bread, Indian nard, 
Celtic nard, bark of laurel-tree, bitter almonds, holy 
thistle, camomile, gun-powder, sows (millipedes), am- 
moniac, man’s urine, rue, park leaves (vitex), cen- 
taury, lupines, channvdrys, costum, ammeas, bistort, 
camphire, daucus seed, Indian balsam, scordium, sweet 
cjinc, galingal, agrimony. 

CORDIALS. 

Flowers of basil royal, flores caryophillati, flowers 
of bugloss and borage, rind of citron, orange flowers, 
rosemary and its flowers, saffron, musk, amber, folium 
[i. e. nardi folium], balm-gentle, pimpernel, gems, gold, 
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generous wines, fragrant apples, rose, rosa moschata, 
cloves, lign-aloes, mace, cinnamon, nutmeg, cardamom, 
galingal, vinegar, kermes-berry, lierba moschata, beto- 
ny, white sanders, campliire, flowers of heliotrope, pen- 
ny-royal, scordium, opium corrected, white pepper, 
nasturtium, white and red bean, castnm dulco, dacty- 
lus, pine, fig, egg-shell, vinum malvaticum, ginger, kid- 
neys, oysters, crevises (or river crabs), seed of nettle, 
oil of* sweet almonds, sesamiurn oleum, asparagus, bul- 
bous roots, onions, garlick, enica, daucus seed, eringo, 
siler moiitanus, the smell of musk, cynethi odor, cara- 
way seed, flower of j)u]s, aniseed, pellitory, anointing 
of the testicles with oil of elder in which pellitory hath 
been boiled, cloves with goats milk, olibanum. 


An extract hy the Lord Bacon ^ for his own usc^ out of 
the hook of the prolonyaHon of life^ toyether with some 
new advices in order to health,^ 

1. Once in the week, or at least in the fortnight, to 
take the water of mithridate distilled, with three })arts 
to one, or strawberry-water to allay it ; and some grains 
of nitre and saffron, in the morning between sleeps. 

2. To continue my broth wdth nitre ; but to inter- 
change it every other two days, with the juice of pome- 
granates expressed, with a little cloves, and rind of 
citron. 

3. To order the taking of the maceration^ as fol- 
loweth. 

1 Baconiana, p. 167. 

2 Vjz. of rhubarb infused into a draught of white wino and boer, mingled 
together for the space of half an hour, once m six or seven (lavs See the 
Lord Bacoii^s Life, by Dr. Rawley, towards the end. — Note by Teniaon* 
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To add to the maceration six grains of cremor tartari, 
and as much enula. 

To add to the oxymel some infusion of fennel-roots 
in the vinegar, and four grains of angelica-seed, and 
juice of lemons, a third part to the vinegar. 

To take it not so immediately before supjier, and to 
have the broth specially made with barley, rosemary, 
thyme, and cresses. 

[Sometimes to add to the maceration three grains of 
tartar, and two of enula, to cut the more heavy and vis- 
cous humours; lest rhubarb work only upon the lightest. 

To take sometimes the oxymel before it, and some- 
times the S})anish honey simple.] ^ 

4. To take once in the month at least, and for two 
days together, a grain and a half of castor in my broth, 
and breakfast. 

5. A cooling clyster to be used once a month, after 
the working of the maceration is settled. 

Take of barley-water, in which the roots of bugloss 
are boiled, three ounces, with two drams of red 
Sanders, and two ounces of raisins of the sun, 
and one ounce of dactvles, and an ounce and a 
half of fat caricks ; let it be strained, and add 
to it an ounce and a half of syrup of violets : 
let a clyster be made. Let this be taken (with 
veal) in the aforesaid decoction. 

6. To take every morning the fume of lign-aloes, 
rosemary and bays dried, which I use ; but once in a 
week to add a little tobacco, without otherwise taking 
it in a pipe. 

1 These tvro paragraphs are inserted m Blackbourne’s edition as part of 
the paper; but they are not m the Baconiam, nor do I know where he got 
them. 
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7. To appoint every day an hour ad affectus intenr 
tionales et sanos, Qu, de particularL 

8. To remember niasticatories for the mouth. 

9. And orange-flower water to be smelt to or snuffed 
"l>- 

10. In the third hour after the sun is risen, to take 
in air from some Iiigh and open place, with a ventila- 
tion of rosie moschatiu, and fresh violets ; and to stir 
the earth, with infusion of wine and mint. 

11. To use ale with a little enula campana, cardiius, 
germander, sage, angelica-seed, cresses of a middle age, 
to beuet a robust heat. 

12. Mithndate thrice a year. 

13. A bit of bread dipt in vino odorato, with syrup 
of dry roses, and a little amber, at going to bed. 

14. Never to ke('p the body in the same posture 
above half an hour at a time. 

15. Four precoi)ts. To break off custom. To shake 
off spirits ill disposed. To meditate on youth. To do 
nothing against a man’s genius. 

16. Syrup of quinces for the mouth of the stom- 
ach. Enquire concerning other things useful in that 
kind. 

17. To use once during supper time wine in which 
gold is quenched. 

18. To use anointing in the morning lightly with oil 
of almonds, with salt and saffron, and a gentle rubbing. 

19. Ale of the second infusion of the vine of oak, 

20. Methusalem water, of pearls and shells, of crabs, 
and a little chalk. 

21. Ale of raisins, dactyles, potatoes, pistachios, 
honey, tragacanth, mastic. 

22. Wine with swines-flesh or harts-flesh. 
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23. To drink the first cup at supper hot, and half an 
hour before supper something hot and aromatised. 

24. Chalybeats four times a year. 

25. Pilulae ex tribus, once in two months, but after 
the mass has been macerated in oil of almonds. 

26. Heroic desires. 

27. Bathing of the feet once in a month, with lie ex 
sale nigro, camomile, sweet marjoram, fennel, sage, and 
a little aqua vitae. 

28. To provide always an apt breakfast. 

29. To beat the flesh before roasting of it. 

30. Macerations in pickles. 

31. Agitation of beer by ropes, or in wheel-barrows. 

32. That diet is good which makes lean, and then 
renews. Consider of the ways to effect it. 


MEDICAL RECEIPTS OF THE LORD BACON’S. 


The first receipt^ or Ids Lordship s broth and. fomentation 
for the stone. 

The broth. 

Take one dram of eryngium roots, cleansed and 
sliced ; and boil them together with a chicken. In the 
end, add of elder flowers, and marigold flowers to- 
gether, one pugil; of angelica seed half a dram, of 
raisins of the sun stoned, fifteen ; of rosemary, thyme, 
mace, together, a little. 

In six ounces of this broth or thereabouts, let there 
be dissolved of white cremor tartari three grains. 

28 
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Every third or fourth day, take a small toast of 
manchet, dij^ped in oil of sweet almonds new drawn, 
and sprinkled with a little loaf-sugar. 

You may make the broth for two days, and take the 
one half every day. 

If you find the stone to stir, forbear the toast for a 
course or two. 

The intention of this broth is not to void, but to un- 
dermine the quarry of the stones in the kidneys. 

The fomentation. 

Take of leaves of violets, mallows, pellitory of the 
wall, together, one handful ; of flowers of camomile 
and mellilot, together, one pugil ; the root of marsh- 
mallows, one ounce ; of anise and fennel seeds, together, 
one ounce and a half; of flax-seed two drams. Make 
a decoction in spring water. 


The second receipt., shelving the ivay of making a certain 
ointment., which his Lorthhq^ called Unguent inn fra- 
grans., slue liomaimmy the fragrant or Homan an- 
gucnt. 

Take of the fat of a deer half a pound ; of oil of 
sweet almonds two ounces: let them be set ti])on a 
very gentle fire, and stirred with a stick of juniper till 
they arc melted. 

Add of root of flower-de-luce powdered, damask 
roses powdered, together, one dram ; of myrrh dis- 
solved in rose-water half a dram ; of cloves half a 
scruple ; of civet four grains ; of musk six grains ; of 
oil of mace expressed one droj) ; as much of rost»-water 
as sufficeth to keep the unguent from being too thick. 



IMEDICAL REMAINS. 


435 


Let all these he put together in a glass, and set upon 
the embers for the sj)ace of an hour, and stirred with a 
stick of juniper. 

Note^ that in the confection of this ointment, there 
was not used above a quarter of a pound, and a tenth 
j)art of a quarter of deer’s suet : and that all the in- 
gredients, excej)t the oil of almonds, were doubled when 
the ointment was half made, because the fat things 
seemed to be too predominant. 


The third receipt, A Manm Chrhtifor the stomach. 

Take of the best pearls very finely pulverised, one 
dram ; of sal nitre one scruple ; of tartar two scruples ; 
of ginger and galingal together, one ounce and a half ; 
of calamus, root of enula campana, nutmeg, together, 
one scnqde and a half ; of amber sixteen grains ; of the 
be^t rnusk ten grains ; with rose-water and the finest 
sujjar, let there be made a Manus Christi. 


The fourth receipt, A secret for the stomach. 

Take lignum aloes in gross shavings, steep them in 
sack, or alicant, changed twice, half an hour at a time, 
till the bitterness be drawn forth. Then take the shav- 
ings forth, and dry them in the shade, and beat them 
to an excellent ])owder. Of that powder, with the 
syrup of citrons, make a small pill, to be taken before 
supper. 


END OF VOL. VII. 


camiiridge: printed by h. o. hougiiton. 
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